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Introducing the new Raid LTD 




F*om the smooth ride, to the new driver- 
designed seating position, the quiet new 
LTD has one target; your comiort. 

The logical placement & 

of instruments The hem f 

dling The feel of the seats J 

Every inch of the 1 9B3 LTD 
has been human fej" 

engineered toi a uniquely 
comfortable driving 

experience 1 A 



and luxurious rectitung front seats inside, you will 
find loan and lunction. space and comfort 
Optional electronics include digital mstiumen- 
, tation • new electronic 

[ft m station seeking radio 

ft / • Trtpminder * computer 



Tbtally 



Technology for 1903 
isState-ot-the'Oil smooth- 
ndmg gas-filled shocks, 
optional 3 6 lner v-6 with 
automatic overdrive, ot 
available for order a 
propane-powered 
4-cyUnder engine 

And all of this advanced 
technology adds up to a 
totally pleasurable driving 
experience Experience it 
for yourself in the totally new Ford LTD, 



The aerodynamic 
hood The cant of the rear 
window Smoothness 
everywhere means LTD 
needs only* 7 horsepower 
to push it through the wind 
<jt50mph 



Trie LTD tiwglmiti slandatd e Lolls interior. Contoured 
iwll&llt] lion? seats with fold, down armrests and 
Convenient Coin. Iitry. 



With a streamlined deep -well trunk In back 




HAVE you DRIVEN A FORD...LATELY? 



FOrtE DIVISION 









Planes 
don’t guard 
America’s 
skies. 



People do. 

The people and planes of the 
Air National Guard stand ready, 24 
hours a day, seven days a week, to 
Guard America's skies. It's a job 
that's growing in importance and 
complexity every day. A job that 
demands first rate technology. And 
most importantly, first-rate people. 
People like you. 

To find out more about the chal- 
lenges and opportunities waiting 
for you in the Air National Guard, 
fill out and mail the coupon below. 
Or call toll-free 800638-0936* Be- 
cause planes don’t Guard America's 
skies. People like you do. 

*lfi Alaska, I lawan, New Jersey, I’lierto Rico, Guam 
and the VS. Vwgm Islands consult ymir krai directory 



We Guard 
America's Skies. 
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GwvpMe iad n*|| to: asi-vlvk- j _2np 

Air National Guard. P O Bn* (3000, Olllon. SJ 07015 
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□ FEMALE 
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Warning: The Surgeon General Has Determined 
That C i garette Smoking Is D angcrous ID Your Health 



Maribflfft I) 








id p ferity bond to boot a ktttnod already got Dremed 
best quality variable speed (5,000-28.000 RPM) Mote- 
Tool. Plus a handy two ooenpattmefit carrying case and 
40 accessories that cand. polish, butt, drill, carve 
and slot. 

Out Dre npl did If. By adding a tree DrsmeJ Router 
Attachment and 1/8* Router Bit. So you can alto make 
decorative signs and rout designs Into woodwork, pic- 
ture frames, himlluie and motet 

The model 38013* Mdlotoal Kit. tf you danlhavo c 
do-tt-youiteiter on your gin ltd, buy one tor y outwit 
At better hardware, 

hobby and home center •« * • J "j . v I “• BLj 

stores Offer will expire , 

Osc.3lWE2. MSlCCS tiling! GSSW. 



GET A CHRISTMAS 
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( jis 45 retoit voluvi 



i/S OtttMEt 



f$$ IS retail vatu* j 



$20.30 worth of free 
with the Model 3801SPJ 
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MCCULLOCH CURES SPLITTING HEADACHES. 



Our new Vtoodmate I" A logspCtter 
that's half the size and half Hie price of 

^ comparable gas 

SA UDw powered Iqgsplitters. 

This electric 
brute packs 10 tons 
of hydraulic splitting power So it can 
split a cord of oak in just 2 hours, For 
about lf& worth of electricity 

TheWxdmatel wetghsonlyll5lbs. 
Rolls easily thanks toitsddfy-likedesign, 



And Stores in only 2 square feet of floor 
space; which is less than a power 
lawn mower takes up. 

GET A SAW FOR A PENNY. 




But what 
about yourwood? 

If you're going to split wood, you'll 
certainly need a saw totrim limbs So 
when you buy our newlogsplitter well 
give you a coupon for a McCulloch 



electric chain saw Just send the cou- 
pon back to us with a penny, and 
well send you our Eleetramac 
12 (a $96.99 value). 
jr For fast fast, fast 

If^^relief from 
J splitting 
* headaches, 
call toll free (800} 423^302. In 
Ca lifom ia (213) 822-9724 collect for the 
name of your nearest McCulloch dea ler 





LETTERS 
TO THE EDITOR 




So fast we missed it going by 



You would chink that a lES-lon U,S. 
Navy ship doing over 100 mph would 
have caught your author 8 s eye for In- 
clusion in your article The Fastest 
Boats On Water (page 93, Sept 'S3). 
The SES (Surface Effect Ship) 1QQB is 
listed in ihe Guinness Book uf World 
Records as holding the fastest mili- 



Speed kills? 

I've been reading E ? M since the 
1920s. but your September '82 artl- 
cie PAf's Long-Term Car Tests (page 
92} contained some of the worst stu- 
pidity I've ever read. Two- lane roads, 
rain, a dark night, and your writer 
brags about driving 7S mph — in se- 
curity! Why do we have to read such 
crap? 

HG L0UCK5 
KlUT C1HCHA11P WASH 

joo Oldham says he drove 75 mph 
over twisty blacktop in the rain at 
nkjhi. He was a potential killer! 

J JE WA1.THQUK 
fUNTSTOWE CA 

Joe Oldham replies- PM certainly 
doesn't advocate dangerous driving 
by anyone but people should realize 
it is possible to drive fast in adverse 
conditions and still be safe- h ail de- 
pends on the equipment under the 
driver and his skills in handltng it 

Most accidents are caused no* by 
speed itself, bin by inept drivers who 
don't know how to handle their ma- 
chines properly PM Auto Editor Tony 
Assenza made this point in his article 



missed a spot in your fine painting of 
high-performance ships 

rum 

department of the navy 

HETHESDA. MD. 

Were sorry we overlooked it, 7b 
make up fur if, here's a photo fhelowl 
of the SES 100B doing izs thing. 



Iasi month {see Asbep At The 
Wheel, paffp 86. Mjv m 8B) , In a ddi non 
io the vast amount of driver incompe- 
tence in this country, many people 
drive around with worn suspensions 
sloppy steering and half bald r ires. 

It's no wonder that [hey 're afraid to 
go more than 40 mph 

Lighten but still lethal 

In your article Auxiliary Space Heat- 
ers — How Safe Are They 7 (page 132 
Sept. ’S2). you stated: '"Carbon mon- 
oxide is heavier than air. so you can't 
vertl it with Overhead fans. It seeks 
3ow spots and puddles in them." 

This is just not so 1 Carbon monox- 
ide is actually lighter than, air and can 
be vented to the outside This is rou- 
tinely done by firefighters. 

CSVT WILLIAM K! I NCjZTLIl 
NEWARK FWW. PETT 
NEWARK- NJ 

The statement you cite came from 
the Consumer Pmouas Safely Com> 
mission, not our author. lt r s irue. 
however, that carbon monoxide (CO) 
is slightly lighter ttrin air The danger 
io which the CPSC was referring is 



that a tempera lure inversion fre- 
quently occurs, trapping CO near the 
floor and making overhead vents un- 
reliable. Also, as the CPSC pointed 
out people often plug the vents ro 
avoid wasting heat compounding the 
problem. 

This is why gas heaters, as a result 
of CPSC urging, are now required to 
have an oxygen depletion sensor that 
shuts off fuel flow automatically J the 
oxygen content in room air falls be- 
low a safe level, indicating the pres- 
ence of lethal CO. 

For a real boost, try ours 

In your Auqusi '82 issue, you showed 
how to make a radio antenna booster 
costing $35 Wuild PM r s Broadcast 
Antenna Boaster, page 28} Tve been 
using an antenna booster on my por- 
table radio for 10 years It consists of 
a coil of wine laid on top of the radio 
and. even at today's prices, shouldn't 
cost more than a few bucks. 

With my ng 1 get stations as far 
away as Sail Lake City. Utah and Al- 
buquerque, N M What can yours do? 

A] HQRpWITZ 

tcjhhancf cauf 

Electronics Editor Neil Shapiro re- 
plies. Wrai you're doing is extending 
the electrical length of your present 
antenna, and on strong, distant sta- 
tions, this will work fine. Bui PM's 
booster actually amplifies incoming 
signals and will pull in weak, faraway 
stations that your rig wouldn't Give 
ft a try— it's an amazing device. 

Peace-loving chopper 

You show bombers and battleships 
on your covers- — and now an Army 
tank (Sept 82). I mad PM for peace- 
ful things If you must run military 
propaganda, bury it in the back 
pages! 

IEN mi mi tv 
TLUUKUA CALIF 

We chose the tank mainly lo dra- 
matize the tremendous lifting capaci- 
ty a/ Benson s new flying crane Ac- 
tually. the big copter is designed for 
many peacetime jobs such as cargo 
hauling and heavy construction. Iff 



lary ship record at a speed of 91.9 
knots (105.7 mph). 

The SES 10GB 
utilizes a cushion of 
air beneath it that 
litis ihe ship in the 
water This signifi- 
cantly reduces drag 
and results in in- 
creased speed, im- 
proved stability in 
rough seas and 
greater cargo capac- 
ity The U S- Navy's air-cushion SES 1008 iJdjrimmg tfre waves 

We regret having si m blistering 105.7 mph^M rncord For military vessels. 
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H you evpect a Stuck to quickly 
pay for in work done and fuel 
saved you've come to the place 
where somebody did it right 
For a great price $5,998,* the 
new N,vi Toy ota Standard Bed 
Truck delivers the goods. In the 
bed Under the hood And in 
driving comftwL too 

Out back ir handles MOO 
pounds of goods * * With ease 
In performance, you get a 
dependable 21 filer $OHC engine 
- the largest engine in its class 
With a hetty 100' * ' horsepower 
sating and fuel efficiency ihats 
even more impressive ?2 



Estimated Highway MPG,',2o)EPA 
Estimated MPC Add tfatto 
the electronic ignition system. 4- 
speed synchromesh transmission 
and power-assisted brakes and 
you've got the goods to make 
the delivery easy. Normal main- 
tenance an infrequent and simple 
affair. And durability something 
you can bank on 

The good new^ in driving 
comlort is 0 Ml bench seat with 
room for three Steering-col uinn 
mounted controls are also 
designed tor easy operation 
The new S9B3 Toyota 
Standard Bed Truck Once you 



OH Wi iATA FEELING! 



check it out. its price will convince 
you to drive it out 

*MAi-*a4ttiwTrfifc^c^pdrrt.ill pe^i? OrjTrt^ 
#CtGfcgl PTWal prkrr m** \*iy ******* rcnct^c 
1*1. IlffSif. !r«fsfWt!a(iOh bpthMJtOfTn^l&liFt 
le^rreVl tq^pmfpl 
pp ln<iu^^f «cvfidn». euyspm™ *ntJ 
* ” te H P kb d ClXhHfiU 

™ Ke^tvtlWr CCwtifUtf r tbn nt\wr\M* ip l*ie 
FFH- ErtinmKiNl^FV. tfeaofeA^ftf^ftrd 

TM h* • ith Trutnyml Erji-.y^Lnaixi *vai rmy ftN 
ait?CfCflifll r Jlfg*F hvT«t IJVf |EHl 

dfM mtaZbPi 4.a>A-=i I fvMks i d tfitf ir-tiflft **IujA 
nilfitttlEliHtifaibjy b* !*■& riur* rh# 

Hi&wwf ttflfhH? 

buckle ur-rrs A<kX» ff^unc 



THE LOW-PRICED TRUCK 
THAT MEETS HIGH EXPECTATIONS. 






SMALL ENGINES 
WORK HARDER 
THAN LARGER ONES 

Yfrl r 4 CYllJtdtr nn-giflaa work harder llun, R 
eyMrtdff Eg Enivel the sari# dl Binned 

When Ilia I and $ cylmdB-r an^lAHA ham basin 
liumskd 10,000 mil*?, ih*i 4 cyllndir angina 
has wgr hqd flw nqutvaleAr of nearly iO.ODO 
rp i I- p s They -also run halier — lending la 
eharfen rho ill* of you# ail hy tuiEing varnlih, 
£blm and pludgo 

All IJnla mean* mgr* wear end on ytiur 
emellBl 4 Cylindar angina lE n«4d* mgrp Cin 
end MtartEjgn A quart of RISlONE with each 
oh and Tiller change will help q*L rid af those 
da pan lie IheT mb your ftApjng'p «nig|*ncy and 
smooth-mail. Clean engines run bailer. longer 
and rjipra pconwineilly than dirty anat 




EDITOR'S 

NOTES 

% LG.cimr- 




A Wry Mmy Gumma* To All Of 
Our 6. 1^7.000 Keadeis From 11 ir Editorial 
Staff Of Popular Mechanics! 



Buck row (everyone who*5 standing): Michael Lamm. Gary Wi&enhurg, Neil Shapiro, 
Tony Assenza. Michael Choimer, Penelope Spangier, Peter Easton. Rabin Nelson, Har- 
ry Wicks. Steven Fox r Joseph Tniini and Joe Oldham < 



U*p FLISS.Q-NE at till change lime or whan 
ynu r* down a quart. 

C4E tht big. ygii ow. red end black DU ART 
can pi niSLOME al diacounl aibrp*. r%tp|t 
aula chains, and parta Alortns pyprywhirw. 



Front rtm (everyone who's kneeling or sitting): John Linkletter Douglas Quinn , Bill 
Hartford. Dennis Eskow. Shannon KeUoy, Don Mannas, Sheldon Galiager. ire Herrick, 
John Bostonian , BUS McKeown and Aten Andmsen. 



fllEE; 32 page L ! JBE TIPS 
booklet. inlormatlen. idnai 
and discusiibn Bbdul pfDb- 
l«mp t performance and Publi- 
cation . send aeir-4ddritnd r 
Bipmpfld pnuelope *Vt x BVj 
or large j. 



THE SHALER CO. 

Wwpvn. Wf 15SW 

in Canada Warren Paekegifie Ca . Lid 
Scarborough, Onlarlo, MIR 4G2 




W e're completing another great year at Popular Mechanics, thanks 
to all of you. And we’re looking ahead u> an even better year in 

1983 

As ever you were very much in our minds at our fall editorial con- 
ference (where the photo was taken). Every hew idea, every sugges- 
tion. had to pass the ultimate test: Will our readers like it? We re con- 
fident that you will. 

Thanks for being with us this year — and happy holidays m 
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DON’T SETTLE FIR LESS TIIS CHRISTMAS. 





I JjjffOMl Venable 
cnniml dial 



-inch depth 
Ol CUi MVilh 
10-irith Ihroal 



Wide assortment 
uf easy- to -ch any o 
blades available. 



Tiltmq machined 
aluminum table 



Exdu^iiv.- 
automaliL blade 
tension system 



-Powerful ern 



Upfrons variable 
speed t unlrol dial 



Nelly i ■ nr tl i k I 
1 3 tip motor 



I mish insides? 
oF curves 



Fmrsh edges and 
large surfaces 



When you ask lor bench sop 
tools this Christmas got I he 
quality you deserve Shop- 
oral t Nobody builds belter 
benehlop tools 

T'hey 'ro comp ad pnw 
orlul and give you the preci- 
sion of slalionary tools for 
a loi less They re easy 
to use and easy to siore 
Ami feature for tonkin ■ 
Shopcraft gives you more 
tor your money 

Our 10- Inch BenchTop 



Band Saw cuts metals, pins 
tics and all woods. II easily 
handles everything horn ink- 
cate scrollwork lo resawing 
4-inch thick hardwoods. 
Ready to run in minutes tight 
from the box 

Out 4-inch BenchTop 
Bell Sander is a complete 
finishing center With vari- 
able speed control and easy- 
to-change bells you can 
sand, shape bull, polish 
grind, even sharpen Ideal 



for finishing metals, plasiics, 
all woods, stone, ceramics 
and laminates 

Shopcraft Don t setlie 
tor anything less 




BENCHTOP TOOLS 



Bo* is:hM< i : >■ r i .rii C omj ■, i r\y 

Clly Li!/. 1 1 M 

I'M 1 * 1 II . I.M.i * 1 , , ■ I , .i A 



See Shew and oilier quality Shopcraft J BenchTop M fools and Accessories nl your 
lavorite hardware store or home center Or call 314 634 4040 tor the name of the nearest Shopcraft dealer 



TONYASSENZA 



THE PM 
GARAGE 




Rack is for more than just luggage 




Base Thule system consists of rwo 
super-strong load bars and' guftoj- 
damps: straddling carrier is additional 



Sven though [ own a big car— a Saab 
9DQ— 3 find that a roof luggage rack 
is a must For me, selecting the right 
rack IS always a major decision — one 
I have to make every lime I gel a 
new car. It's not that I'm a gypsy, 
carrying dll my belongings on the 
roof nor am I a lock whose oar roof 
bristles with surfboards, bikes kayaks 
and skis If for no other reason, [ 
need a rack for a place to throw that 
bale of peat moss — and other stuff— 
on the way home from the nursery, 
because I refuse 10 mess up my nice 
clean car Sam also reluctant to mess 
up my car body sheet metal with 
holes, so the permanent -mount type 
of rack is out — even though I know 
[hat nowadays a number Of new to rs 
took good with these racks. such as 
the Cadillac Cimarron with us fash- 
ionable deck lid luggage tamer 
My choice this time around was the 
Thule reck because it's one of the 
strongest around, damps neatly to 
the Saab s small streamlined rein 
gutters and is a complete system 
with attachments for carrying pracU- 



G fitting the creeps 

If you're always fumbling around for 
tools when you're working under- 
neath a car, a new creeper with a 
nolL-aJong tool tray is the answer The 
tray attaches to either side of the 
creeper and moves on a caster, so it 
keeps up with you easily 

Instead of a flat wood frame the 



rally anything. The t»sic setup is the 
1050 load earner, which retails for 
about S55. The lour cast-aluminum 
base supports have good-sized tight- 
ening knobs flocking typo and flat- 
black color optional), and The load 
bare are polyester-coated, galvanized 
steel tubes, rectangular in shape, 
with plastic cap ends. I got the rack 
accessory (TBH-6) os well (it's about 
$4S), which straddles thg two load 
bars. It's got six crass bars plus two 
end bars that adjust for flat loads or 
flip up to cradle your luggage. 

My next addition in The 1050 sys- 
tem will be for my derailleur a bike 
carrier ihas holds Eighi weight two- 
wheelers u|>side down. Special 
clamps on the from load bar hold the 
handlebars and the bike saddle is se- 
cured to The rear bar. Maybe same- 




Cdsr -ehimiiuun base supports, with pro- 
tective rubber, damp to gutter and load 
bars are art /or appropriate overhang 
(left)- Rubber caps go on ends. Rack 
(right) and other carriers attach t<? hers. 

day HI be ready for the kayak attach- 
ment! The Swedish- made Thule sys- 
tem is marketed by Eldon Group 
America, 175PM Tarrytown Rd 
White Plains. N Y 10607 — R H 



creeper has a steel frame in a cradlp 
shape, so the body support area is 
very low to the ground fbelow the 
height of the casters ai the comers] 
The frame has si* crossbars for 
strength, and they are covered by a 
piece of wood paneling with a foam 
headrest at one end 

About S3G, Ifs made by J C Hatl- 




High-tecb creeper has a metal frame, 
recessed wheels, removable toot trey. 



man Co Ltd., SO Alptne Rd. Kitehe^ 
nor, Qnt. Canada N2E 1A1 Monb 
gomery Ward is among U.S. market- 
ers; write to the manufacturer for 
others — Pa ui U/eras ter 

Silence, please 

Squoaiing brakes don“t necessarily 
mean you need a replacement Fre- 
quently, brake squeal is just the re- 
sult of the back of the ptaie vibrating 
against the caliper When our Mus- 
tang race car got a case of the 
squeals, a 4-oz squeeze tube of 
CRCs Disc Brake Quiet solved the 
problem A liberal amount of Ehe stuff 




Compound applied to back of rtfcc pads 
serves to quiet ear-pieiving squealing. 



goes on the outboard disc pad and a 
thin strip on the back of the inboard 
brake. Let it stand for about 10 
minutes and reinstall the pads 
A tube costs $3.50 at most auto 
parts outlets. For more information, 
contact CHC Chemicals USA. 885 
Louis Dr., Warminster Pa 18974 

— T.A, 
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BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 




This gull- wing SEC was created by a Gsr- 
crian custom car shop, tfro Garagp. 

Jfs true, am nicely done, but many 
are tangerine- llakpd cuckoo cars 

Meanwhile, the R3 Mercedes:- Ben* 
models unsullied. arp on sale here 
It s a year of refinements, For fuel 
economy, ihe 3RD SEC and The Other 
two models with the aluminum 3 8- 
Jiler. fuel- injected Vfc— tha 380 SL 
eoupe/roadstcr and [iSO 3 EL sedan — 
qet ignition system modifications to 
bring mpg TO 18 The turbndiesels — 
3GQD sedan 300CJJ coupe, 
f 3D0TI> wagon a.ld 3Q0SD £ class 
pr sediin — and 24(1 D diesel sedan 
have a 27^mpg my rating. a no 
that's with automatic transmis- 
sion That puts Mercedes' corporate 
average fuel economy; at 26 8 mpg 
There's a new head rest re ini design, 
sculpted front seat backs for more 
rear Segroom and other touches 
Prices for 'S3 start a; S22.47Q for the 
stripper. that's the stick-shift 24QD 



Wew Gorman Cars, page 2 b. Feb 



'82}. and already the Styling Garage 
located near Hamburg, has turned 
out a gu El -wing version (but Mercedes 
won't allow it to carry iho threc^ 
pointed star) 

The Styling Garage is pan of a 
Kalifomia kustom kar kraze in 



Germany. At auto shows, crowds 
gather la ogle punk Horsches: pin 
striped, pearl-white Polos I pearl white 
is ihe season's hot color} and other 
trmstbnrwkms famasiigue Some 




a 3201 that gives the enthusiast ev- 
erything he deserves. Unofficial pho* 
los show that the successor is loo 
evolutionary for us. But weTI be driv- 
ing it soon and hope it measures up. 
The U.S. -version two-door arrives in 
mid -83 with a four door to follow. 

Over in the motorcycle department, 
the old black (but beauhful) Bunmers 
have had a rough time with the fast 
and flashy Japanese competition. 
Thai's one reason for the exciting 
new engine that was spotted being 
tested in Ausiria. The four-cylinder is 




NAft-V motOKY^fe runs fes-ts with a brand - 
new, in-lina, wa i&r-cmiod dohe Four. 



an in-line design of about 1 ,000-cc 
displacement. It’s a radical departure 
from the horizontally opposed Boxer 
engines that have powered the bikes 
since ihe 20s. But. the big -displace- 
ment DMW will certainly retain one 
trademark the drive shaft \o the rear 
wheel 



BMW readies new 3201 

Seems like yesterday that we waxed 
poetic about the superb 320i that re- 
placed BMW's 2002. a cull car if 
there ever was one (see Firsthand 



Hopon page 90. 5-eps. 76J. But in 
the six years iVs been around, a lot of 
competition went gunning for il end 
hit thr mark (see FjV Road Tevi. page 
BB. Jan. "82) 5ti ihf U ma i s smm lor 



The option you can't see 

Well, you won't be needing your atr 
conditioner for a while. UVkh winter 
coming, it's time for an option you 
don't know is there until it turns on 
automatically a heated seat. You 
won'r find it on any Detroit cars or 
Japanese imports Mercedes -Benz of- 
fers coils in ihe seats of some of its 
models. but they re expensive. In the 
mid-prico range, only Saab and Volvo 
offer thus healthful feature. Silting on 
a heated seat, you know that the fu- 
ture is hero, especially when you 
think how recently used -car ads listed 
“H&H" as ihe two big options Too 
young to remember* That meant ra- 
dio and heater! M 
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WOOL 

UGHTS 




There’s 
only one 
way to play it. 



There's only one sensation this 
refreshing. Low ’tar' Kool Lights, 
The taste doesn't miss a beat 








Kings 9 mg. "[ar'\ 0.0 mg mtsti-n 'QO's. ID mg "w" 
0,0 mg, fuqoiine ay.pei cigareire hyHC irieihcd. 



Warning: The Surgeon General Has Determined 
That Cigarette SmoLng Is Dangerous 10 Your Health. 



V. filT 




* 




Today the Services 
can help you so 
you not only get better 
you really grow. 



Prove you can make it 
Prove it to all. 

Serving your country 
and walking tall 



You'll work hard - 
learn all that you can 
Responsibility is 
part of tiie plan. 





■ i 1 


TT 


j 








1 1 


f 1 1 






1 l 1 




Tj 




if 


i T tj J 






f * i 


*1 















You've got it together 
they'll see in a glance. 
Thanks to the Services 
you got the chance 
in the Army, Navy, 

Air Force, Marines. 

Looking for an opportunity to 
develop and grow as a person? 
You’ll find it in the Army, Navy, 
Air Force and Marines* And 
t hat’s especially true if you’re 
smart enough to graduate from 
high school. 

You can earn responsibility 
in the Services. Learn to lead. 
Prove that you can make it. In 
fact, there are all kinds of op- 
portunities for advancement. 

The Armed Forces can 
bring out the best in you— 
actually help you grow better. 
For instance, t here's even a pro 
gram in which the government 
cont ributes money toward a 
college education. 

Serving in the Armed 
forces is an adventure and a 
challenge, There are new' places 
to see. And new friends to make. 

Pay is higher than ever- 
more titan $550 a month to 
start. And you earn 50 days of 
vacation each year. Plus, the 
Services take care of your 
food, uniforms, housing and 
medical needs. 

But above all, you'll gain 
new confidence. Stand a little 
taller, Walk a lit T ie prouder. All 
while serving your country. 
And that’s one of the finest 
things a i>erson can do. 

1b find out more, see your 
local Armed Forces recruiter 
or write Armed Forces Oppor- 
tunities, RO. Box C 1776, 
Huntington Station, N Y, 11746, 



Challenge, adventure 
excitement too. 
JLtimetoeww. 

See something new. 



A 



IT’S A GREAT PLACE TO START 




JOHN GAYNORi 



HOMEOWNERS' 

CLINIC 




Refinishing an old 

tVt? have a white. mezal slower stall 
of 1950 vintage* h has a 26 x 32-tn. 
floor of smooth concrete that won't 
stay painted, though paim holds on 
the sides very well There's a 5-kt - 
dia dram in the center of the pan. 
We've tried enamel and epoxy paints, 
bui they all peel or flake off quickly 

Is there any paml that will hold? 

Dr* you know of any fabric or other 
flooring that will hold and not mil- 
dew? — William S Newman Chapel 
Hill , N.C 

Yup Leidink Lite. Rim. remove ihu 
screen ur strainer on the drain and 
plug the opening lo prevent sludge 
and din from oniering the drain fa 
large sponge with a string tied to it 
will probably work). 

You'll have to remove the p^int 
once again, preferably with a wire 
brush and paint remover When 
you've gotten as much paint off as 



Sealing wood food surfaces 

What is the proper finish to seal new 



shower floor 

possible clean the pan with a product 
such as Sears' Concrete Cleaner Etch- 
er. When the base is completely dry 
(at least overnight), set the tiles in a 
thin-set mortar mix. following direc- 
tion a on the container. When the tales 
are set. proceed with grouting. If you 
use an unglazed tile, first apply a 
product such as Color Tile's Grout 
Release. 

After grouting unglazed tile, seal 
the entire area to prevent mildew. 
Simply apply the sealer with a 
spunge Aftei itumviiiy [lit 1 dram ob- 
struction. you may need a longer 
screw to fasten tha strainer. 

I r ve listed only ihc basics. Your lo- 
cal l Lie store can supply you with all 
the materials. Including instructions 
on how to nip the tiles to fit around 
the drain. Reminnoor, ventilate the 
work area and wear goggles and rub- 
ber gloves 



which is available at drugstores, 
for this task. 



pushed a i {gouged) Do l have to re- 
fsnish the entire top? — J C Jasonides. 
Port Huron. Mich, 

l r m probably too late, but most 
reputable movers will send a pro to 
repair damage done due to their neg- 
ligence. Harry Wicks, in his book Fur- 
rtjhjre .Hefinzshzng. states that a steam 
iron and a damp, clean doth can 
often be used to return the ''bent" fi- 
bers to shape Follow these steps 

1 Dampen a clean doth and place 
it over the dented area. 

2 With the Iron set on synthetics 
place it on the cloth until the latter 
begins to dry- Check to be sure 
you're not damaging the surface. 

3 When the cloth is dry. check the 
deni in if ihe fiber* have return- 
ed to position. If not. repeat. 

When steaming hardwood, make 
pinholes to in. deep in the dented 
area io permit more steam to enter 
the denser woods. Note: Excessive 
Steaming can cause 1 damage. Steam 
attacks both water-soluble glues and 
veneers, so don't use this technique 
when either is present . Furnriiire flfe- 
fimshing; published by Cresset and 
Dunlap, sells for $1.95 



and unstained butcher^ block tables 
which will be used for food prepara- 
tion? fm skeptical of the salad oils 
and boiled linseed oil mixtures winch 
have hem suggested, since they will 
probably mm rancid and taim the 
food I also think they'll remain radey 
to dost and will foster baciena . — Bud 
Haak St Paul, Minn, 

Albert Constantine and Son 
Inc . £050 Easichesier Rd., 

Oronx. N Y. 10461 (212-SY2- 
1600). sells a product called 
Wood EJowl Seal It is tasteless, 
colorless, stain proof and alcohol 
proof to a high degree, li also 
withstands cleaning and wash- 
ing. Although it may be brushed 
over old lacquer finishes if sur- 
faces arc scuffed with sandpaper 
it isn’t recommended for use 
over oiled wood surfaces, such as 
used salad bowls. Full directions 
are on the label Ask for No. 22 
WBS. which is $4 25 a pint, plus 
shipping charges. 

Don't use a salad oil. because it 
will turn rancid in time. Many 
professionals use mineral oil. 



Repairing scratched tabletop 

The moving man made a large 
scratch right in the middle of my i¥i- 
in-thick tabletop. The scratch has de- 
pressed the finish, but not removed 
it. I can'l tell whether only the finish 
is scratched or if the wood has been 



SERVICE TIP 

Several products are available Ip comhal 
moisture in basements. A new transparent 
liquid staler, catted Water Shield, is 
brushed, rolled or sprayed nn concrete 
block walls in reduce moisture damage 
The sealant per gaU is made by 

Geocel C&rp.. Box 390. Elkhart. Ind. 4SSS5. 
Another deer sealant is Thomp- 
son k Water Seal, available in 1-gal 
cans for $15. E.A. Thompson Cn. r 
7 03 Market St, Suite 2007; San 
Francisco, Calif. 94103. makes It. 

A specially formulated paint, 

^va^lahJe in a variety of colors, wa- 
terprooEs concrete block walls. It's 
Piylok Ready Mix Sealer {$20.75 
per gaLJ from United Gtisonite 
Labs., Scranton, Pa. 13501. IW 




Concrete block protectors, such ms this Water Shield, 
erwace a mdismre barrier *nd prereef against mildew. 



Eto yuu fitv* .i ot n^Mir 

ptobkim ? Sand it tn Hpm Cftorc, 
Fopiz far Maettamcs. Z24 W«& STiA Si , 

New York. hi.Y 10029 lotion cj^mm Zv 
answered IndjvitiLiafjy. bar ptobiemt of 
Witte inimvst Wilt £w tiM KiHHd In rbe col 
uttW. Fir mm hanrn-mpMir and mtiflt* 
nanev help. FM'S HOtii ir rare tim'd*, 

S4-95 pertptitd Send you/ orderfi? so Fppu- 
tif SktOcbania, &Q* 2 Of 4. Ffldro fity Sw ■ 
lion. K&n York, N.Y WWI 
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Now NRI takes you inside the 
new TRS-80 Model III microcomputer 

athomeasthe 

specialist! 



NRI teams tip with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the-art 
microcomputers. . . 

It's no longer enotigji to be just 
a programmer or a technician, 

With microcomputers moving into 
the fabric of our lives (over 
250,000 of the TKS-W™ alone 
have been sold), interdiscipli- J 1 
nary skills are demanded. Ami 
NRI can prepare you with the 
first course of its kind, cover- 
ing the complete world of 
the microcomputer. 

Learn At Home 
in Your Spare Time 

With NRI training, the program- 
mer gains practical knowledge of 
hardware , enabling him to design sim- 
pler, more effective programs And, 
with advanced programming skills, the 
technician can lest and debug systems 
quickly and easily 



Training IacImIh ibtTU-JW Modd 111 mint* Mb- 



ler r LCD naltBiRtr. the NKJ IMkik* 

tiyUt, Computer AJristtd Initrtittkrt f 



ifw, m u i mdKnwi rf th# Eifci druum T*u* mtp j 



Only NRI gives you both kinds of 
training with the convenience of home 
study No classroom pressures, no night 
school, no gasoline wasted You learn 
at your convenience, at your own pace, 
Yet you’re always backed by the NRI staff 
and your instructor, answering questions 
and giving you guidance. 

You Get Your Own Computer 
to Learn On and Keep 

NKJ training is hands-on training 
with practical experiments and demon- 
strations. You don’t just program your 
computer, you go inside it.. .watch how 
circuits interact, interface with other sys- 
tems. .gain a real insight into its nature. 

You also work with an advanced 
liquid crystal display band-held multi- 
meter and the NRI Discovery Lab® per- 
forming over 60 separate experiments. 
Both microcomputer and equipment 
come as part of your training for you 
to use and keep. 

Computer Assisted 
Instruction 

Your TRS-80 even helps train you. 
You receive 8 special lesson tapes in BASIC 



computer language. Using them in your 
microcomputer, you "talk” to it as you 
progress. Errors are explained, graphics 
and animation drive home key points. 
Within a matter of minutes, you’ll be aMe 
to write simple programs yourself. 

Send for Free Catalog... 
No Salesman Will Call 

Get all the details on this exciting 
course in NRTs free, 100-page catalog, 
it shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Electronic Design, Industrial 
Electronics, TV/Audio/Video Servicing... 
II different career opportunities in all. 
Keep up with the latest technology as you 
learn on the latest model of the world's 
most popular computer. If card has been 
used, write to; 

AIM NW Schools 

Ml All McGraw-Hill Conlinuinj; 

Education Caster 

I7L J 3939 Wisconsin Asmuc 
CjtTv Washington, DC ZflOtt 

irfllh 

We'll jttu lomormw. 




Gear that has tested the best 



Looking tack over a year of improved 
Equipment for outdtKjrsmen. .some old 
and new iLertty stand ouL as particu- 
larly successful They're The ones Thai 
a sportsman this season might con- 
seder adding to his duffle or present- 
ing as a Chnsimas gift to family or 
friends. 

This cart be a warmer winter if you 
stock up on some of The latest Innova- 
tions in insulation big news is Ehe ex- 
panding use of synthetic down in bet 
ter clothing and sleeping bags, CJual 
lofiL Thinsulaie. l^olarGuiird KodOfilL 
and I iotlortl are i rad# names of down 
substitutes that don't get wet easily 
and can retain iholf heat-conserving 
properties. 

Underwear using polyethylene fL 
bur is another new product That Lakes 
advantage of nonabsorbeni synthet- 
ics Sweat evaporates through the 
material quickly before it can become 
cold and soggy 

Li fa is a brand developed for Nor- 
wegian fishermen lhal is available 
from Campmor SI 0 Houte 1 7M. Pa- 
ramus, N.J.. and other outlets And 
everyihmg from shoes and gloves to 
parkas, sleeping bags and caps is 
now made of expensive treated fab- 
rics like Gore-Tox which is designed 
to keep rain out hue allow sweat Lo 
escape. 

Fishermen havu just soon Ehc intro- 
duction of bait -casting reels that use 
internal magnets to calm down the 
spool overs peed that causes backlash 
and great frustration tor anglers. Dsl- 
was Pracaster Mag force was first on 
the market- Now they've expanded 
into a variety of freshwater and Sea- 
line saltwater models, and magnet 
governed reels have been announced 
by additional manufacturers. 

The biggest fishing-line news is 
from Du Pont with its introduction of 
Prime cofilamem. a line reported to 
keep itis strength and minimize 
stretch because it does not absorb 
water.. Special new formulation is said 
to help d resist taking the curly set 
that makes linn come off the reel in 
coils, and we look forward to testing 
It extensively 

For shooters, models like the new 
Winchester Stainless Marine shotgun 



with its npntoiTosi'/e finish make pos 
sible storage on a boat without the 
old I ear of deterioration from salt air 
From U-^ Hepeatmg Arms, the 12- 
gauge pump has a stainless steel bar- 
rel triple -plat Ed receiver, and can 
hold seven shells Smith Wesson 
Browning and others are also offering 
rust -resistant guns and the Charter 
Arms AH'? Explorer 22 takedown 
carbine and companion Explorer II 
auto -load pistol — -favorites of Our* — 
are also newly available in special fin- 
ish. 

Boatmen this year have jumped 
aboard the sailboards and the siand- 
up sailing invention chat started in 
the United States and took oft in Eu- 
rope is now booming back at home. 
We have tested single and twin- 
hulled models, end more variations 
are on the way 

For power boatmen bigger engines 
one# again are in the: works. Out- 
board Marine's eight-cylinder muscle 
machine topped 100 mph easily on 
The Molinari hull we tested, and 
guesses have put Its power near 
SOU tip Mercury officially offers a 
300-hp outboard, but tuned for racing 
it has been challenging anything 
around 

The leading edge of hull develop- 
ment is still held by the offshore rac- 
ers where Cigarette and Scarab dom- 
inate when The going ls rough but are 
threatened by catamaran and tunnel 
designs on calmer wale? rs Squadron 
XII is a name to keep an eye on. in 
particular. 

Campers. p E irt]culnrEy those who 
livo out of their packs, are always 
looking for newer, bettor and lighter 
gear 

Lights [hat don"! weigh less but do 
la it many rimes longer are now pow- 
ered with lithium batteries that can 
cost nearly S2Q for a D cell Early 
Winter or the Yak Work* both in Se- 
attle, Wash are two mail-order 
sources. 

No camper heads afield without a 
knife and ihc now trend is to lock- 
b£ck models that don't fold on your 
fingers. A now Wenger Swiss Army 
Knife, imported by Prcciso Interna- 
tional. even has thas feature. 



Getting an edge on 

Willi the popularity — and prices — of 
Quality knives going up so rapidly re- 
cently. it's worlh protecting your in 
vestment with proper care Careful 
oiling and storage in a dry . safe place 
corn# first Cleaning and wiping off 
moisture alter use are Important, 
even with stainless steel, 

Recently Schrade Cutlery has intro- 
duced a Kntie Care Kifc (SAK-U for 
about 54.20 ihat has a rust eraser to 
remove spots and scratches, plus pol- 
ishing cream, a brush id dean tho in 
side and joint oil 

For sharpening, the El ten vi It# U.Y 
company has a $ti.7D Honing Kit 
(SAK2) with a Schrade Double-Grit 
honing stone, honing oil and detailed 
3 nst ructions. For knives that are col- 
lectors' Items or In everyday use, 
both kits are extremely worthwhile 




Keeping -fcJiracte s Uncle hfenry Fish FL N 
let Knife sharp is easier tvftfi now kits. 



Salts of both sexfes 

Best news of the year for boating en- 
thusiasts is Lhe announce mem that 
tho U S Power Squadrons will now 
for the first time., also make member- 
ships available for women and fami- 
lies 

The excellent boat handling, safety 
and navigation classes of the squad- 
rons have been open io everyone in 
the past. And now all graduates of 
the initial piloting and seamanship 
course* will b# eligible for member- 
ship as well SW 
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Try gold rum — the smooth altematiw to bourbons, 
hlends, Canadians, wn Scotch. The first sip will ;ima;o 
you. The second will convert you. 

Make sure the ruin ts from Puerto Rico. 

Rum has been made in Puerto Rico for almost five 
centuries. Our specialized skills and dedication have 
produced rums of exceptional d ryness and purity: 

No wonder 86% of the rum sold in this country 
comes from Puerto Rico 

Rlim$ OF PUERTO RICO 

Agpd InrMiioothni'v*. and m$n.\ 

ftVlhw iTaini; nf PiBirTK ■ u-* ih-l *"ir Put^tPtaimfMjn-' Hljqdi wiilF-i 

f i'r Nt' imri- r « w , 1 ' :* ;w *' « » ^ir i ■, *•* . . 
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SCIENCE 

WORLDWIDE 




Science toys for stocking stuffers 



with the holiday season upon us. 
shocking stuffers with a scientific bent 
are worth investigating Ai hobby 
shops, for instance, you'll find Little 
Browns The Space Shuttle ($8.95). 




To build the Space Shuttle, yen'll rawed 
patience and the tools depicted above. 



You out out and gtje together over 
1 20 autheniic^ooJting! cardboard parts 
to form an 18 -inch-long model shu^ 
lie it's fun lor space enthusiasts, bui 
requires too much concent ration for 
children under 12 To build the Sue 
you need glue, clear tape rubber 
bands, paper clip*. a straightedge and 
an K-acto knife 

Edmund Scientific sells experiment 
kits called ''Scientincs/' which zero in 
on a specific area, such as how a 
prism works The tits can he ordered 
for $9.95. plus shipping, from Ed- 
mund. 7082 Edscocp Bldg . ttamng 
ton. N.J 

Another good one is a Micro-Mike 
pocket microscope from DuMaurier 
Co ]nc P Virginia Beach. Va. 23454 
II I! provide hour* jf fun for Anyone 
who spends a lot of lime outdoors. 
The 20 x magnifier is shaped like a 
cigar and fits neatly into a pockei 
Kids especially shr.uld enjoy usLr>g li 
to look at plant roots. Insects and ol ti- 
er wonders Of nature 



word on this contravErrsial sublet. 

Loyola University (Chicago) theolo- 
gy professor Rev Francis L Filas has 
identified markings on a tjomputer-en- 
hancod image of the linen as an im- 
print of a Pontius Pilate coin placed 
over ihe right eye of the doth 5 male 
figure 

Moreover. Filas found on the coin 
imprint a misspelling of Caesar — 
the use of a Roman "C instead of 
die usual Greek 'X ,F Filas says he 
has a coin with just such a misspell- 
ing in a Chicago bank vault This past 
April. Duke University physician Alan 
Whanger confirmed that the markings 
on The Shroud were from such a coin. 
Jn a 14. 000-word monograph, Filas 
concludes: 'The identification of im- 
prints of the right -Eye coin, dated 29 
AD., conclusively dates the Shroud 

to thr. years near the death of Jesus 
Christ end locates the Shroud in the 
Palestine of Jesus Christ. " 

Thus, says Ellas, the Shroud of Tu- 
rin most probably is the actual burial 
cloth of Jesus. 



Ami-obesity tune-ups 

Elliot Danfonh and other University of 
Vermont medical researchers who 
have been studying chubby lab ani- 
mals report that overweight white 
rats bum calories more efficiently 
than do normal -weight rats. If later 
research show^ stEch a Tendency in 
humans, doctors may be able to 
dispense ’thermogenic" drugs that 
"tune up” the human calorie-burn- 
ing process Thus, an obese person 
might lose weight without dieting 
or extra exercise 



Cleaning up with coal 

The environmental group INFORM 
has been conducting regular sur- 
veys of utilities that have switched 
from oil to coal to produce electrici- 
ty. In a recent report. INFORM 
notes [hat 11 of 16 plants which 
used scrubbing methods removed 
enough pull use ms to meet stringent 
sulfur dioxide standards Cleaned 
coal also weighs less than raw coal 
and is cheaper to transport 



More on the Shroud 

We tecenily reported Thai one group 
of scientists ha?, decided the Shroud 
of Turin is not the burial doth of Je- 
sus Christ ["Pure Science/Pure Art?. ,F 
Science Worldwide, page 42 Aug 
'83} Rut we hadn't heard the last 




Acid snow 

According to a Cornell University 
study, three upstate New York lakes 
had high levels of acidity in their up- 
per layers during the spring snow 
mult. Apparently, this melted "acid 
snow" tends to stay just under Ihe 
ace of northern lakes. Acad snow, Like 
<3 Ltd rain, contains pollutants from 
highly industrialized areas. The 
Cornell researchers believe it may 
bo ft mens serious ihreat to fish and 
smaller organisms ^han acid rain 
because of its tendency to stay in 
one level of the water 

Moon disappears 

If you missed the total lunar eclipse 
earlier this year, you'll get a sec- 
ond chance just after midnight 
(EDI) on Decern bur 3. The entire 
lun.ir disc will be covered by the 
Earth's shadow for about two 
hours. This was an unusual year 
for eclipses — there were seven 
(three total lunar and four partial 
solar) This many eclipses have oc- 
curred in one year only l \ Other 
limes in the past 1.000 years. fflt 
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In photo. taken by Re t_ Filas, letters are faded 
on 29 A.D. coin, bm Pilate's staff Is doer. 
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JTree ■mo^es. sports. and special even is with the 
SauinvV dtrfcp fringe microwave receiver (of hom£- 
n^nppr the service area of local otfeF'Tho a^ p£y 

"*. 5' ihanspaf. HBQ, Stwwliine}. The Saturn V is a high 
h hr ogy micro wave do wnr.onvef Tor feaiurmg Slale-of- 
’-» 1 e^c ironies (or gsn«> aim r^f OMJav^y&afie 

i - i - 1 n g f ange la 6& mN Jlne-cri -sight of a I ocal 
M.i' , !sn , i(|lng lower 

PAY ’V is disSribu h 1 '? m IwO^.^v^: 
i J.'AHtE SYSTEM : nftCh hnrtH' SaTlir i V will not work 

iv ■ ! 1 1 1 1; . -.yete-rr ■ 
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Suggested Retail - .,* $245.00 

CfiritlfTta j Spec ial - . * • , . - $169,00 

OrtJKf by UPS^XJDsave addUionel Jiflm Pay only 
$15 BjOQ Offer does noi appfy lo Visa or Master eta tgc 
orders. 

ORDERS ONLY: Jno information this numbed 
Galt Toll Free 1^00^4-7927 

For informal ion lor use of Iho Saturn v m your arcs. 

filM T'-9l54&J-?i9(l 

YY?accepi M^siei card and Visa When ordering fcn mail 
m^^ey-orde;:- and cashiers checks only i sorry *\o 
personal chocks^. Volume pTices on request 
V. ! * y not inytitfr* »mr .'/.i ' ■*■ rowavr 

. :i U rt f r. ■ . - M.' ■ ■ ■ I ' r s TYt/a ;i I Qfijff tr. , i ±>ff\ e* f'SCi^nc t 
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Never change 
a light bulb 
again! 

You: may never change a light bulb 
again! Just think, no need (o byy bulbs* 
or climb on wobbly chairs or ladders, 
bio*, a m;w scienlmc development ex- 
tends bulb Etfe and saves electricity* too. 
It's called The Button. 

The Button k a solid-siace micro 
chip diode. It converts AC current to 
DC current and extends the life of a bulb 
filament up to 1 00 tjmtsf 

For example, a regular bulb rated for 
7.50 hours would lass Tor about 3 2 days if 
burned continuously. Out with The 
Button, ihat same bulb's life would he 
extended to 75,000 hours or years. 
Less often used bulbs could last a life- 
time: (Thomas Hdison s winter home in 
Florida uses DC lighting. The original 
bulbs have been burning continuously 
since 1 925 — and are stiff goi ng slronefl 

This amazing development works 
with any regular incandesce nl light bulb 
(not 3- way typej. There is even a model 
For candelabra size bulbs. Just stick a 
Button to the bottom of a bulb and screw 
into socket. 

The results arc amazing. Bulbs bum 
cooler, and give a softer less glaring 
light- You save up to 30% on elecuuity 
and just think of the money saved on 
light bulbsf 

The Hu lion is absolutely ideal for 
lights that run 24 hours a day Like cult 
signs and security lights, i Don't replace 
them until 1 590?]= Major hotels, restau- 
rants and corporation* arc already using 
The Button and saving considerably on 
maintenance costs. 





The Button has no moving parts so 
there is nothing eo wear nut, AlrmiiEe rials 
meet or exceed U.L. standards and each 
Button carries a 1 0-ye^r warranty. 

If you Ye sofcd on "lie idea of saving 
money. The Button comes in packages 
of 12 for $29,95 (plus S 2_45 shipping 
and handling]. If youYe still a bit of a 
skeptic (ordon'l have 12 bulbs), order a 

S acxagc of six for only $15.95 (plus 
t.50 shipping and hindling). I;ilhcr 
way 4 you Ye covered b> Bay star's guar 
amee of satisfaction or vour mane v back 
in 30 day s. Be sure to specify candelabra 
or re^Lfir Size. 

Save bulbs, electricity and labor. 
Order The Button lodiv r 
C REDIT CARD HOLDERS- 

CALL TOLL FREE 

VElpa Fn u> 5 pm f.amern Tsmc 

800-638-6170 

All nhct urne* 4. all fd-Fw _ A 

600- 2 S'? -7850 



Depi 2 1C 
10 Plililtfs Mill Ruitl 
Chrifigi H13U. MO 51 1 17 

1301 ) 363-4304 
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ENGINES 

Woodfired Boilers 



STEAM POWER FOR: 

• ELECTRIC GENERATION 

* WATER PUMPING 

• WASHING MACHINES 

* GRAIN GRINDING 

- Plans for homebuilders, Including converting 
gasoline engines to steamr 
• simple electrical generators that run off vour 
woodstovei 

Complete Catalog $5.00 U.S. To; 

STEAM POWER PRODUCTS 

P.O. BOX 5982, TALLAHASSEE, FL 32301 

_ j 
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Cheaper negati ve holders 




Stationery and record departments 
can be Treasure troves lor the ama- 
teur photographer Here, a plastic 



record rack is being used to hold neg- 
atives. The slots keep them separated 
and accessible — A Weber 



Convenient safe light 




Try mounting a safelcght from your 
darkroom ceiling Use she kind with a 
swivel base, It will be out of your 
way iind will direct light where you 
need it . — Bob Btiglmmrt 



One-step filter 




Cut down a broad -mouthed plastic 
jug and use It *3& a base to bold your 
darkroom funnel Now you can. niter 
solutions into trays through a eottorv 
ftlled funnel. — /Iocbm*m 
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Hangers for welding tools 




Hang C-cLimp*. chipping hammers 
and other tools on a boll turned into 
a square nut welded 10 one end of a 
metal welding bench. If you drill a 
hole through the table to receive the 
bolt, you tan vary the bolt's length as 
needed — Wayne G /Timers 



Impromptu shop square 




Using a draftsman s triangle and a 
block of wood, you can create an 
ira shop square Cut a groove in .1 
perfectly square length of hardwood, 
as shown. If you cut the groove to 
provide a force lit. tho triangle can be 
removed when desired Thu wood 
strip provides a shoulder to butt 
against the workpiece (as you do with 
a try square) —Jay WaWace 



Christmas gifts you can count on. 






Visit Sentry Hardware this 
holiday season and find 
dependable, 
practical gifts 
for everyone 
on your shop- 
ping list Youl 



find the finest brand-name 
products, plus friendly, 

helpful sales 
people that 
will assist you 
in making the 
right select ion. 



Blacks. 
Decker' 

B J Table Saw t^tSi 
S14 9,99 $2000 
REBATE from 
Black & Decker 



WINCHESTER 
Wall Saromclcr 
iM5i S1B.99 



i*%v> 



SKit * Sandcat Sancfer 

E5&3) $44.88 



Portable Table 
Lamp wtlnoul 

Battery 
nxm $ 3.99 



M»-if4K»$t4.a8 S3 00 

REBATE from Stanley 1 



v 476 POWEFHAMMERTM Ki| 
i757ioi&2B.» 



Electric Slapie Gun 



(ET 60 iS 17-99 



When you’re ready to do-it-yourself. 



E Cfwek the rellGw Pag&s urxlw Hardware tor the SENTRY store 
nearest you 

Sentry Hardware Corporation, C^vft&nd, OHo 441 1^ 

MeitTianiliac ih^wrt m thly * h BwaJabki from pedicapetinig [kym only. 

Offer expires December 27. tB62. Ail Sentry deelera own lheir own tiareu, They sstuci 
their mere*xipdi» end 5i*r own prices Them m«y twa vartaEioni m producer ev»H- 
*0* cjuanliliaE and priced ** thdlnduel ito™ 




SENirre 

Hardware 
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How to choose a new video game 



One of the most popular gifts this 
year will ho any of the homo video 
game systems, which use the games 
we descnbe on page 92 (New Vitim 
Games More Flash anti Dazzle t). But 
how do you choose one of these ma- 
chines? It's a complicated venture, 
and because They're expensive. you'll 
want to make certain you'll be satis* 
fietl wish your choice 

Resolution 

This has nothing to do with New 
Year's Eve, lt r s an Engineering term 
that describes how much derail you 
can have on the screen. The more 
resolution the finer and more colorful 
the games. 

Magna vox's Odyssey 2 game has, 
at percent. the Set aat resolution The 
figures it draws on the screen are 
blockier in appearance than Those of 
the other units. For a made-style gam- 
ing. this has its drawbacks But some 
of the strategy games available from 
Magnavox for this unit, such as Quest 
for the Rings, are great fun to play 
The Odyssey keyboard allows greater 
player manipulation of facts and fig- 
ures than the other games 

The Atari Video Computer System 
iVCS) has very good graphic resolu- 
tion. By the lime you read this, the 
new Atari 5200 machine will proba- 
bly be available. I haven't seen the 
5200. bui I understand it will accept 
today's Atari-style cartridges — and 
that resolution on newer cartridges 
will improved. The current Atari 
oilers respectable graphics and 
speed [n addition, cartridges from 
other manufacturers, made for the 
Atari, have been enlivenitwj this mar- 
ket The Atari system has, by far the 
widest choice of games 

Thr Mattel Intellivision features su- 
perb graphics Here, too, the second- 
ary manufacturers are entering the 
market so you can expect a big 
choice? in can ridges soon flight now 
the strategy and sports games seem 
butter than the arcade entries, but 
that may change 

The new Coleco vision’s graphics 
can only be described by one word— 
"fannnnniasiic? ,r CoJeco has licensed 
various arcade games., such as Don- 



key ft one; and Ctxunic Avenger, from 
the tom-op people. And there's al- 
most no difference between the home 
cartridge and the arcade game, 

Controls 

The device each system provides 
to move your little man or spaceship 
around ihe screen is more important 
than most people? realize. 

The Odyssey system features two 
built-in soy stick controls. The "stick" 
is light and easy to move and hold 
onto. And of course, the Odyssey 2 
has a touch'sensjtsve keyboard, as 
well 

The Atari system features it* fa- 
mous — or infamous — plug-in joystick. 
These sticks take some getung used 
to ainc* they don”' have much tactile 
response. If you never do feel com- 
fortably with them you can buy vari- 
ous styles of replacement joysticks 
and controls 

The I nielli vision and Colecovision 
both feature rectangular, handheld 
COUt nils with ^mall keyboards. On the 
thin Mattel unit you tih a disc in die 

direction of move- 



ment. The thicker Caleco unit sports 
a small joystick instead of a disc The 
Mattel unit requires practice but is 
easy to use fur long periods of time 
The Cnlecn controls, however wore 
found by most of our informal testing 
group (a few wild parties) to cause 
hand discomfort after a few hours — 
They're too thick for most people to 
hold comfortably for an evening of 
sipping zapping and dipping. 

Other features 

Both the Odyssey and the Intel! [vi- 
sion now have the power of speech 
using plug-in speech synthesizers 
Wo found the Mattel version to be 
great fun. since the voice contributed 
directly 10 the games we were play- 
ing And though we haven't heard 
the Odyssey^ synthesizer yet. we 

have high hopea. 

And Coleco has a great idea for its 
new machine — a device that will al- 
low the system To accept ]ust about 
any cartridge Yes with Ibis add-on, 
you'll be able to use your old Atari or 
Matte] games in your Coleco ma- 
chine 

So have fun— and don't shoot when 
you should have chicked 1 IW 




Finding bad chips 

You can troubleshoot digital electronic 
circuits wit* a fcxjfe probtf, The probe, 
which is comiifcreri to a power source 
and the circuit ground, is touched io 



pins on an integrated circuit {iCf, You 
can inEturprer probe lights id reiJ if 
voltage is high or tow Instructions 
with most pruh&s detail popular fCs. 
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Gas Saver— u.s. patent issued 

FOR LOW COST WATER/VAPOR INJECTOR 




DENVER— The Copley News Service re- 
ported ihai a U- S- Falcnl has now been 
issued to Wm. Trcvaskis, veteran electrical 
engineer. Tor hil Vapor- Jet* water/ vapor 
injector (Pat *4J 19.062). 

Trevaskis has developed what can 
amount to a IS cents per gallon “rebate" 
potential on gasoline by designing a low- 
cost injector for all domestic and foreign 
cars, vans, light trucks, and RVs. 

People have noticed for years that their 
car runs better on a cool rainy day. Vapor- 
Jet® gives a constant rainy-day effect to the 
engine. The wSICt injection principle was 
used during World War II to give combat 
aircraft increased power and speed 

Tfevaskis 1 new Vapor- Jet® is one of the 
least expensive on ihe market (S33,95 + 
£100 shipping and handling) and can be 
easily installed even by a novice in 15 
minutes. 

The Vapor-Jet® has an unconditional 
60-day guarantee. Jf for any reason you are 
not satisfied* you may return it within 60 
days of the day you installed it fora £33.95 
refund- 

Ho w does ffe Vapor-Jet* System work? 

Vapor-Jcl® operates very simply with no 
moving parts to wear out. If uses engine 
vacuum to pull outside air through a reser- 
voir containing a wa ter /methanol mixture 
which is attached (o the cat under the 
hood This causes the fluid to bubble and 
Splash forming a mist of water droplets and 
vapor in the upper part of the reservoir. 
The mist is then drawn by vacuum through 
a hose which is connected to a manifold 
suction hose. The connection is made very 
simply by our patented injector nor/te 
which contains a regulator to allow the 
right amount of misl to pass into the com- 
bustion chamber 

Wilt Vapor Jet* http eliminate engine ping 
and dine ling? 

Yes. The introduction of this mist into 
the fuel mixture has a coaling effect that 
increases mixture density, extends the 
burning rare, and improves combustion 
efficiency This has (he same effect as in- 
creasing the octane of the pi which helps 
eliminate the engine-damaging ping (hat is 
a problem to many vehicles because of (he 
low octane gas sold today. 

The mist also helps remove the mileage- 
destroying carbon from the spark plugs 
and cylinder walls and keeps n removed. 
All of these effects together with (he fact 
that water, when it turns to steam, expands 
(TOO limes (the principle used in the steam 
engine) gives your car more horsepower 
[SAE Bulletins and *215) 



How much mileage increase is expected? 

Mileage improvement may vary due to 
vehicle, driving ha bitv geographical area, 
and weather conditions— but wc guarantee 
your satisfaction or your SJJ.95 refunded, 
no questions asked. 

Vapor-Jet* tan improve your mileage in 
t h ree ways: First, moisture actua Sly causes 
the gasoline (o burn more efficiently. 

Second, Vapor-Jet* also allows in many 
cases (he possibility of spark advance with- 
out ping. This can also increase gas 
mileage. 

Finally, by helping remove mileage- 
destroying carbon from spark plugs and 
cylinder wads. Vapor- Jet® helps restore 
and keep your car in fresh lunc-up 
condition. 

The removal of carbon from your engine 
can potentially have a money-saving 
benefit of longer engine life. 

Wit l Vapor^Jet* fit alt tar? t and is it easy to 
install? 

Yes. The same kit Ills all cars and con- 
tain* everything needed. It will work on 
fuel Injection, cars with super chargers, ro- 
tary engines, and catalytic converters. It 
will work with leaded and unleaded gas. 
gasohol, or propane burning cars. Simple 
installation instructions with a diagram are 
included- Simply take an ice pick or drill 
and make a small hole through any intake 
manifold suction hose (i.e., PC V hose, 
sic), Screw the injector nozzle into the 



hole. Mount the reservoir. Use ihc hose to 
connect the reservoir to the injector nozzle. 

Can Vapor-Jet* damage my engine or 
cause rust? 

Absolutely not! Vapor-Jet* cools down 
Ihc fuel air mixture giving a better burn 
and suppressing ping, thus extending your 
engine life. The mist lhat enters into the 
engine turns immediately into vapor. The 
excess exits out the exhaust similar io driv- 
ing on a rainy day. 

What it the purpose of the methanol 
VJM , (vapor injector mix)? 

The reservoir measures JW * 5W * 7M 
inches and holds just under ki gallon. A full 
reservoir should Last 500 io B00 miles. 
Methanol (wood alcohol) is mixed with 
water mainly to prevent freezing and to aid 
in combustion efficiency. It is easily and 
cheaply found almost everywhere. 

For purchase or further information, 
write or call Progressive Energy Carp., 
3148 S. York, Englewood, CO 80110, 
(303) 762-I3&5, or call toll free (BOO) 525- 
8624. Dealership* available- (Offer void in 
CA.) 
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Back-Yard Shelter 
In One Afternoon 

Boat cover, garage, greenhouse, storage shed, camping 
shelter — name rt and you can custom 'design and 
erect ft quickly with the help of clever new clamps. 



Carport a/ief potting shed (top) with .nor- 
age shelv as becomes a Mdi cover and 
workshop. Translucent cover gives solar 
boat, protection for ab-yoar use. 



I t started as a plan to build a quick 
winter covet for a small 1 2-foot staff- 
We end ed up with a 10 * 20-foot boat- 
house that's a greenhouse offseason — 
spring, summer and fall — plus a garage 
and storage shed with shelves* as well 
The construction method was so sim- 
ple, moderately priced and easy that we 
just kept on going — like assembling an 
Erector set. Cost, with cover, was under 
S500. Time? One busy afternoon — and it 
cm b# disassembled and stored away in 
less time and wiLh equal eese- 

The secret ingredients were dew fit- 
tings called K civet K lamps (Box 1623. 
New Rochelle* N Y 10S02) They hold 
together standard thin- wall electrical con- 
duit- Its V^jituIvLiissUe diameter EMT 
tubing that comes in 1 0-foot lengths and 
is available everywhere at electrical sup- 
ply out tots and numerous hardware 
stores 

There are other devices similar to these 
damps. Rut this one can be secured at 
any ang Je. The two melaJ pieces with rub- 
ber gasket in between are tightened with 
one simple socket wrench. Our only other 
tools were a metal cutter and tubing 
bonder, plus a tape measure and level. 



We had planned to rent them But wo 
quickly found that ifie sysEem was so easy 
to use that, for $28 wo bought the tools 
so that we could build fast shelving for a 
basement storage rootir as well- 

A smalt boat in winter and a snowmo- 
bile in summer can be covered with one 
$Ot of eight Kover Klamps (529 9b); five 



lengths Of 10- foot tubing, eight couplings 
for straight mns and seven rubber rrutch 
lips. This makes a custom -fitted shed A 
large power or sailboat may mount a 
winter rover on deck with rubber crutch 
tips on the ends of the pipe uprights and 
the framing clamped to lifeline stanchions 
or lied down, just as a makeshift wooden 




Prebent frames are quickly assembled and dropped in to pipes driven in f ho ground for 
a finn footing. One not is loosened so Kover Klamp can bo swi vflf«f and then tightened 
to hold two eiectrital-OOndtiit tubing lengths together in any position. 
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frame would be But come spring, bits of 
cobored tape can color-code the uprights, 
ribs and ridgepole so that the complete 
sen can be taken down, stored compactly 
and reassembled once «gtfD in the fall. 
Because the tubing con bo curved and the 
Kovor K lamps have no sharp edges, the 
cover lies snugly over the frame. Spots 
where chafing might occur can be pro- 
tected with tape -or carpet scraps tied 
on. 

Wo used translucent plastic that has 
bonded-in filaments and great resistance 
to tearing Supplied with grotnmeted 
edges from Waathermato (Box 4447, 
Salem. Mass. 01970J, the greenhouse 
cover with two separate end panels was 
just under Si 00. a dark plastic of similar 
strength would cost approximately S30 
Ins, 

For our carport boatsbed. Fat Doyle. 




Shaping coadui r into a custom curve ts 
simple with standard pipe bender, giveu 
rounded shapes that won't chafe cowr 



Lenny Bari and Sam Saxnela of Kover 
Klamps drove lengths of pipe into ibo 
ground about four foot apart along oath 
side and bolted prebent conduit uprights 
to t hem, although the structure could also 
have been just set on th* ground. The 
ridgepole had Light fixtures; fitted into it 
with wiring threaded through the tubing. 
Each segment was carefully leveled this 
first time up. Next time, the setup might 
be twice as fast- 

One person can do it 

Because the frames are light one work- 
er am readily erect a bnaisbed or garage 
siriyJt-lidJiUud- Ont? suckm. wrench tight- 
ens down the single nut that secures each 
Kover Klamp, and the framework gains 
rigidity as it is assembled. Diagonal mem- 
bers may he added for extra strength, if 
desired. Lengths Of polyethylene Line lie 
the cover In place 

The total cost, including eight sets of 
Kover Kiamps, 42 lengths of tubing, cou- 
plings. tools and cover was S4B5. 

— Bill McKeown 
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To Skim The 

Snow 





M A sing/e- soa i&r for sparry driving, 
* new Ski-Doo Citation SS Ms a evw> 
cylinder, 22.5-ctA.-in, M iwin-cart i mill- 
y John Doom's now Snofire, for single 
“ or double riding, is direct 'drive r fm&- 
alr unit, has disc brakes, JJ9-ec milt 

3 Polaris Star, called lowest priced of 
full-sized machines, is rated at 37 mpg 
with its single-cylinder engine. 
MBoth Indy Trail and Super Sport from 
™ Polaris use 432-cc, fen-cooled, oti- 
iitfected engines for lightness, speed. 
E Driving range of 190 miles is claimed 
* for new John Deere Traiifire LX with 
ic$ 4 3&cc engine. 7.75-gaUen tank- 
Ski- Don Blizzards, by Bombardier, 
have special suspension and 497-cc 
power for 55GOMX (left). 



* 



BY BELL McK£OW/N outdoors cchtot 



S nowmobLlinq as a sport has boon 
speeding up and sottljng down, 
This winter, more miles of trails than 
over are available for the cold -weather 
rider. Mom resorts offer the simple 
instruction beginners might want, and 
more snowmu rental outfits stock an 
assortment of machines. Improved 
trai] -grooming is taking many of the 



bumps out of cross-country runs. Trail 
maps are available from the travel and 
tourist departments of a number of 
snow-belt states 

But no longer aie over 100 brands of 
machines on the market, as they were 
just a few years ago. For the '82*83 
snow season, Bombardier is offering 
* Please lum to page 62 ) 



For this winter's snowmobile action, you can 
look for more performance from fewer brands. 
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1 Million Famous LCD 
Quartz Calendar Watches 
To Be Sold For Only s 5 Apiece 
In Mammoth Publicity Drive 

All who wish to apply for a watch 
should write to the company before 
Midnight , December 31, 1982 



NEW YORK— One million 
famous LCD Quartz calendar 
watches wilt be sold as part of a 
publicity campaign for only $5 
apiece to the first one million 
persons who apply in writing to 
the company before Midnight, 
December 31, 1982. 

These are the same nationally 
publicized LCD Quartz watches 
advertised in The New York 
Times. TV Guide, Parade and 
other leading publications, with 
a built-in computer so powerful 
it never needs winding and 
which is accurate to within sec* 
onds per month. Time and date 
are displayed in full Quartz 
digital mode; and a unique 
“backlight" allows viewing even 
at night or in total darkness. 

These famous LCD Quartz 
calendar watches will not be 
sold at this price by the com* 
pany in any store. To obtain 
one at this price, apply in writ- 
ing to the company address 
(below) no later than Midnight, 
December 31, 1982. 

■$ 1907 Dvluet* Gotdnch A Lord L 1(1 



Each watch carries a full one- 
year money back guarantee and 
will be replaced by the com- 
pany, free of charge, if it ever 
fails to function. 

There is a limit of two (2) 
watches per address at this 
price, but requests which are 
mailed early enough (before 
December 25) are permitted to 
order up to 5 watches. 

To apply for an LCD Quartz 
calendar watch, mail your name 
and address and this original 
printed notice together with $5 
for each watch desired. Add 
only $2 shipping and handling 
no matter how many watches 
you are requesting. NOTE; 
Specify model and color choice 
for each watch as follows: 
Men's Gold (Item #207 10A), 
Men's Silver (Item #20720B), 
Ladies' Gold (Item #207300), 
Ladies' Silver (Item #207400). 
Mail to: Delucca, Goldrich & 
Lord, Ltd., Calendar Watch, 
Dept, 114-3, Box 1020, West* 
bury, N.Y. 11595. (D20700) 
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Troubleshooting 
Chrysler^ Electronic 
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EldOTOnic Spark Advance (ESA) System 
uses sensors shown here ft‘$ easy to 
ivi'th canventfonaj testers 



PART t 



BY MORT SCHULTZ 



T he GM and Ford computerized 
engine control systems, called 
Computer Combustion Contra! (CCC) 
and Microprocessor Control Unit 
(MCUJ, respectively, are not quite as 
suited to Saturday mechanic trouble- 
shooting as the Chrysler system. They 
are products of the 'S0s K and most have 
not exceeded the five-year or 5D.0GQ- 
mile warranty period. Most owners of 
cars with CCC and MCU would, there- 
fore, let dealers handle any problems 
The Chrysler system, on the other 
hand, came into existence back in lQ76 r 
and some cars built in the 1S76--BQ 
period are no longer covered by war- 



ranty, The Chrysler system we're talk- 
ing about is an electronic spark control 
system, while the newer GM and Ford 
systems control a whole range of 
engine functions (Chrysler also has a 
closed- Loop, computerized engine con- 
trol on some 79 and BO California cars 
and most 19B1 49-state cars, but we 
won't be discussing those here. 

Troubleshoot ing Is not difficult- But. 
in addition to the fact that the Chrysler 
system is only a spark control system, 
there is another major difference be- 
tween the Chrysler computer system 
on the one ha nd, end MCU and CCC on 
the other. 



MCU (see Troubleshooting Ford's 
Mien? computer Controi Unit — Part 1, 
page 53, April *82 end Fan 2, page 35. 
June 821 and CCC (see TYooWeshooc- 
ing CM s Compwi&r Commmd Con- 
trol— Fart I, page 49. July 'S2 and Fart 
2. page 35. Aug. '82J are setf-diagnos- 
ing. 

By making a single, simple "tap" into 
either system, you are able to get a 
visual indication of which subsystem, if 
any, has failed. These procedures are 
explained in the articles mentioned 
above. 

The Chrysler computer system is not 
seif-diagnosing and won't be until Feb. 
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of engines having throttle 
body fuel injection Therefore, when an 
engine performance problem strikes a 
Chr^sler-bullt car having a computer- 
ised spark centre) system, you have to 
make a series of individual tests to 
determine (i) if any part of the system 
is at fault and (2) If so. which part. 

This article and one next month will 
describe These tests, which are made 
with conventional instruments 

Before starting, let's establish the 
ground rules. Not all Chrysler vehicles 
with a particular engine are equipped 
with the system. You have to look for 
the lean bum or spark control computer 
on tiie air cleaner housing. The articles 
dealing with the Chrysler computer 
system will cover some of the following 
cars: 

■ 1976 models with 4Q0-co-in. en- 
gines and four-barrel carburetors. 

■ 1 977- 7 B models with 360’, 400- and 
440cu-4n- engines and four-barrel car- 
buretors. 

■ 1 977 *4 models (LsBartm and Diplo- 
mat) with 318-cu - in. engines and two- 
barrel carburetors 

■ 1970-79 models with 1.7-liter en i 
gines and 1970 models with 3 lB-cu-in 
engines and two- barrel carburetors. 

■ 1979 models with 318-cu -in en- 
gines and two- barrel carburetors, and 
36 G'Cil~Lel engines with two-barrel 
carburetors. 

■ 1980 models with 36Q-cu-in. en- 
gines with two- and four-barrel carbu- 
retors- 

■ The article will not deal with 1979 
and 19&Q cars built for sale in Califor- 
nia 

Until 1 979, tho computerized sysla m 
in these cars was called the Electronic 
Lean Bum system. Then, the name was 
changed to the Electronic Spark Ad- 
vance (ESA) system Since ESA is a 
more descriptive designation. well use 
that. 

Tho system in 1976-80 Chrysler cars 
listed above controls only the timing of 
spark to the cylinders. In 1979. another 



tor (EFC). This system comrols both the 
delivery of fuel and spark. Since 1981, 
the EFC system has become the stan- 
dard Chrysler computerized engine 
control for passenger cars throughout 
che United States. 

Although sortie phases of testing are 
the same for ESA and EFC. many 
aren't- Don't tty to apply the tests 
described here tc a car having EFC. 

Sensing devices 

In 1976-77 models, seven sensing 
devices are used, except in 1977^ 
LeBanon and Diplomat with 3lB-ou^in. 
engines and two-barrel carburetors. 
They are a start-pickup ddiI, nm-pickup 
coil , coolant temperature sensor, air 
temperature sensor throttle position 
sensor, idle -stop carburetor switch sen- 
sor and Intake manifold vacuum trans- 
ducer. 

The start- and run-pickup coils* 
which are also used in 19BQ models 
with 360-cu.-in. engines, are located in 
the distributor. The start-pickup coil 
signals the computer that the engine is 
being cranked, and the computer estab- 
lishes a fixed amount of spark ad- 



To check for spark from the ceil, 
disconnect Che coil cable from 
the distributor, hold the lead 
near a ground and crank the 
engine. The spark should fire 
evenly end be & bright blue. 



When the engine starts, the comput- 
er ignores the start-pickup coil and 
begins to monitor the run-pickup coil, 
which supplies basic timing data To the 
computer. The computer advances and 
retards timing according to various 
speed and load conditions. 

In 197? Vi LeBaron and Diplomat 
and 1 978-79 models, there is no start- 
pickup coil. A bypass circuit within the 
computer allows start and run functions 
with a single pickup coil r which is In the 
distributor Models with 1.7-Uter en- 
gines have a Hell-effect pickup assem- 
bly instead of a coil. 

The pickup toll end Hall-effect pick- 
up assembly sense when the engine is 
being cranked. During cranking, the 
signal sent to the computer energizes 
the "start" circuit, and the 4 Tun" circuit 
is bypassed. When the pickup coil or 
Hell-effect pickup assembly signal that 
the engine is running, the computer 
switches to the 'run'' circuit. 

As for the ambient air temperature 
sensor, a change in basic timing from 
10° BTDC to 20-BTDC in 1977'A-lBflO 
models made this sensor obsolete. The 
purpose of the sensor was lo allow 
more advance while the engine was 
cold for improved driveability. But with 
the timing reset to 20* B7DC, the sen- 
sor would have advanced timing be- 
yond limits, causing a spark knock. 

The only or her difference in sensors 
concerns tho presence or absence of the 
throttle pasition sensor. Models that 
don't have it are those with 1.7-liter 
engines, some 1 978 cars with 360-cu - 
in. engines and two- barrel carburetors, 
and 1980 models with 3 £Q-cu.-jil 
engines and two- and four-barrel car- 
bureiora. 
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ADJUSTMENT 

SCHEW 




To check for ccuidnuity 
at the idle-swp carbu- 
retor switch, you must 
first slide a piece of 
paper or other suitable 
insulator such as plastic, 
betwoon switch and curb- 
idle adjustment screw. 



3b 



POPULAR MECHANICS ■ DECEMBER I9BZ 





DUAL CONNECTQfl 



Depending on what Chrysler 
model you have, you'!} find 
am of Eftess three connecters, 
Bofouj you proceed with any 
f ssting, be sure that you are 
performing the right test for 
the particular connecter. If 
you do a wrong test on Uiaf 
connector, youTJ be led to (n- 
correct conclusions, 



Check for resistance at the 
terminals of the pickup call 
connectors that come /nun the 
distributor. Different model 
Chrysler* wffi yield different 
values. Check text for values 
you should get from your car. 



with a Chrysler V8 engine that has an 
ESA system (the 1. 7-liter engine ESA 
system mil be cowered in next month:* 
Saturday Mechanic): 

t. Disconnect the wiring harness 
connector from the coolant temperature 
sensor. You'd find this near the distrib- 
utor housing. 

2, Slide a piece of paper between the 
Mle- stop carburetor switch sensor and 
the curb-idle adjustment screw to keep 
them from touching. 

3- Connect the negative lead of a 
voltmeter lO ground. Connect the posi- 
tive load to the idle- stop carburetor 
switch sensor terminal. Turn the igni- 
tion switch to the run position and toko 
note of the voltage reading. 

The course of action you follow from 
row on depends on the voltage range 
that's recorded. Ths three ranges are: 

■ Less than five volts 

■ More than 10 voles 

■ Between 5 and 10 volts. 

If voltage is less than five volts; 

4. Turn the ignition switch off. 

5. Pull Che dual connector from the 
bottom of the computer. 

important; To simplify matters, let's 
refer to these connectors as phase 1 
and phase 2 connectors. Phase I is the 
connector used on 1976-77 engines. 
Phase 2 is the connector used on 
I977 5 /# LeBartm and Diplomat and 
1978-80 etigines- 

0. Attach the positive lead of the 
voltmeter to terminal 4 of a phase 1 
ffiiimrtor or to terminal 2 of B phase 2 
connector. Attach the negative Jead 
of the voltmeter to ground 



1S77tt LEBARDN AND DIPLOMAT 
1978 00 MODELS 
PHASE 2 CONNECTOR 



When the system goes blooey 

Depending upon which part of the 
ESA system fails* the following prob- 
lems can strike: 

■ Failure of the engine to start 

■ A noticeable increase in fuel con- 
sumption, which Is usually accompa- 
nied by high idling speed 

■ Poor performance (hesitation, surg- 
ing, missing, and so on). 

In addition* other problems associat- 
ed with improper spark timing can 
occur, including spark knock* loss of 
power and missing. 

The remainder of this article de- 
scribes how to test a Chrysler VS 
engine with en ESA system that fails to 
start, but first you should determine if 
the ESA system should be blamed 
Detach the ignition co il-to- di stributor 
cap secondary ignition cable from the 
center tower of the distributor and posi- 
tion the cable terminal 'A inch from a 
clean metal part of the engine. Crank 
the engine as you note the 
type of spark 



If spark Is bright blue and occurs at 
constant intervals, die ESA system is 
not the cause of the no-sian. Look for a 
damaged distributor rotor, distributor 
cap, ignition coil or fuel system. 

To test the ignition cod, slowly draw 
I he cable terminal away from the 
engine ground as the engine Is cranked 
to see if spark arcs from the ignition 
coil. It should not. If ;t does, the coil is 
faulty. Replace it. However, this is not a 
foolproof test. 

If there is no spark at the cable ter- 
minal, or spark is weak or inconsistent, 
then Thera may be an ESA system mal- 
function that's keeping the engine from 
starting 

Before doing any tests, check the bat- 
tery voltage end make a note of Lu 
You J U need to know this to interpret 
some of the data you'll be getting as 
testing proceeds. The battery should be 
at fuB charge for these tests. 

Testing a VS engine 
ESA start mode 

Use Lhe following lest procedure to 

uncover the cause of a starting problem 



1978 77 MODELS 
PHASE 1 CONNECTOR 
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1. Turn the igrtdon swiu* u> ihe run 
position and! note the voltmeter read- 
ing' If this is not within one veil of the 
battery voltage reading, there is proba- 
bly a fault in the wiring between the 
terminal and the ignition switch If the 
reading is within one volt of battery 
voltage, proceed with testing. 

With a 197&77 engine (phase 1), 
turn the ignition switch off and discon- 
nect the single connector from the bot- 
tom of the computer. Conned an ohm- 
meter between terminal tO and the 
idle -stop carburetor switch sensor ter- 
tninal. If there is continuity, unplug the 
dual connector again and check for con- 
tinuity between Terminal 2 and ground. 
If there is continuity here as well, the 
spark-control computer is probably 
faulty. Replace it if there is no continu- 
ity, the wire between terminal 10 and 
the carburet or switch sensor may lie 
the source of your trouble. If the car still 
won't start and you can t find a prob- 
lem, proceed to the instructions below 
for voltage between 5 and 10. 




7 he air gap between the start pickup and 
iha reluctor should be checked using e 
nonconductive footer gauge. 



With a phase 2 connector, attach on 
ohmmeter to cemtinaJ 7 and to the idle- 
step carbureter-switch sensor Terminal. 

If there is continuity between these 
points chock for continuity between ter- 
minal 10 of the dual connector and 
ground If there Is continuity between 
these two, the computer is probably 
malfunctioning. 

If there is no continuity, the wire 
between terminal 7 and the carburetor 
& wit c)i sensor may be causing the no- 
start. If you can't find the cause, pro- 
ceed to the section below for a voltage 
reading of between 5 and ID. 

If voltage is more than W volts. 

9. With a phase 1 connector, use an 
ohnimeter to check commit ily between 
the terminal 2 of the dual connector and 
ground with the switch turned off. Lac k 
Of continuity imlkates a bad ground 
connection. 

With a phase 2 connector, test conti- 
nuity between terminal 10 of the dual 
Connector and ground. 

W 



If voltage is between 5 and JO voits or if 
voltage was less than 5 vohs bur the 
above chocks failed to find the prob- 
lem. 

10. Turn the ignition switch to the 
run posftiott- 

1 1 - With a phase 1 connecter, attach 
the voltmeter positive lead first to ter- 
minal 7 and then to terminal 8 of the 
dual connecter, (Keep The volt meter 
negative lead connected to ground.) 

With a phase 2 connecter, attach the 
voltmeter positive lead to terminal t. 
You should gei a voltage reading Thai is 
within one voli of ihe battery voltage 
you measured before. If not, do this; 

■ if the voltage difference at terminal 

7 of a phase 1 connector exceeds one 
volt, inspect wiring and connections 
between the terminal and ignition 
switch. If they check out okay, then the 
5 “Ohm side of the electronic ignition 
ballast resistor may have failed. 

■ If the voltage difference at terminal 

8 of a phase 1 connector exceeds one 
volt, check wiring and connections 
between the terminal and ignition 
swilrh If rh-RK,R aro nka^ either the 
ignition coil or the Vj-otun side of the 
electronic ignition ballast resistor may 
have faded The primary windings of 
the ignition cod should then be chocked 
for resistance 

■ If voltage at terminal 1 of a phase Z 
connector exceeds cne volt, check wir- 
ing and connect tom between the dual 
connector and ignition switch. If they 
pass inspection, test Lho electronic-igni- 
tion ballast resistor and ignition coil as 
indicated above. 

12. if th? vpltege reading In test Ills 
within the one-volt limit, turn off the 
ignition switch. WiLh a phase 1 connec- 
tor, attach one lead of an ohirirneier to 
terminal 5 and the other lead w termi- 
nal 6. With a phase Z connector, con- 
nect the ohmmeter to terminals 5 and 

9 However, with a phase two connec- 
T or on a 1 980 car connect the ohmmeter 
TO terminals 3 and 9. 

Resistance should be between ISO 
and 900 ohms. If ii is not, do this: 

M For a 1976-77 model and i960 mod- 
el. find the start-pickup coil connector 
coming from the distributor It's the 
larger of the two connecters youll see 
there. The smaller connector is the run- 
pickup coil connector. PuU the si an- 
pickup coil connecter apart. 

In a 1977^-79 carer a '77 Diplomat 
or laBoron, there is only one connector 
coming from the distributor. Pull it 
apart- 

■ Using an ohmmeter measure resis- 
tance between The terminals of that 
part of the connecter coming from the 
dismbutor If mfeuuKB is between 
1 50 and 900 ohms, there Is an open or 
short circuit in the pickup coil circuit. If 
resistance is not between 150 and 900 
ohms, the slaix- pickup coil in the dis- 



tributor of 1976-77 and 1980 models is 
bad. In a 1977 [ /j- 79 model, the single 
pickup coil in the distributor is bed. 
Replace it 

Oh (f resistance between the phase 1 
or 2 connecter terminals mentioned, in 
test 12 is between 150 and 900 ohms, 
connect one lead of your ohmmeter to 
ground and test for continuity at the 
two terminals of the pickup coil connec- 
ter coming from the distributor, There 
should be no continuity at either Termi- 
nal, If there is. replace the sum-pickup 
coil in the distributor of 1976-77 and 
1980 models, or the single pickup cod 
in the distributor of a 1978-79 model, 

14. If you haven't yet found the rea- 
son for the no- start trouble* remove the 
distributer cap and make sure the air 
gap between the start-pickup coil tooth 
(1976-77 and 1900 models) or single 
pickup call tooth (1977Y*-79 models) 
and the relucter Is correct- Do this with 
a .008-inch plastic 1 color gauge if lho 
cor is a 1976 model Use a .006-inch 
plastic gauge for all other models. 
Adjust Lho air gap so the reEuctor tooth , 
ffieler gaugp and pirknp mil tooth jnst 
touch each other. 

15. Disconnect meters, reattach all 
connectors and try starting the engine. 

Don't forget to reconnect the coolant 
temperature sensor and remove the 
paper between the idle- slop carburetor 
switch sensor and curb- idle adjusting 
screw. 

If the engine still won't start, there 
may be a non-ESA reason for the trou- 
ble. or there may be a malfunction 
inside the computer. 

Checking out the computer 

Since replacing a computer is very 
expensive, you should take such drastic 
action only as a last resort. Make sure 
your car's current computer is no good 
before you buy a new one 

First, find a Chrysler service facility 
that win let you Test run a new comput- 
er module on your car If the new com- 
puter cures all your problems, and 
you've already checked all the possible 
noncomputer maladies, chances are the 
old computer was the culprit. 

Chrysler and other carmakers thai 
use computers to control engine opera- 
tion have found that most "bad" com- 
puters they receive from their service 
outlets aren't really bad at all Usually, 
improper diagnostic procedures and an 
over- willingness to blame the black box 
have resulted in unnecessary replace- 
ment and high repair bills. 

Pon t fall into this trap. If the diag- 
nostic techniques cited here don't work, 
your problem is probably not computer 
failure The conventional diagnostic pro- 
cedures you've been using for years 
— eftet ki ng for Co m presslon , fuel del l v- 
ery, vacuum leaks and so on — should 
uncover the source of trouble. Hi 
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yon need. Plus alitttetit more. 




We're into cars — just Me you. 

Big ones, small ones, even pickups and 
vans. AC-Delco has a full line of parts 
to keep them running right. 

Did you know AC-Delco parts coma 
on more new tIS.-bulIt care and trucks 
than any other brand? And that even 
if we didn't come standard on the 
vehicle you drive, chances are we'll 
still have the 
replacement parts 
you need. 



Taking care of your car isn’t really 
all that much trouble. All you have to 
knew is where io go — AC-Dslco. 

Look good wherever you go. 

With the coupon below and AC-Delco 
proof of purchase, you'll gel a great 
deal on the hob new look in 
“performance" Jackets, With sleek 
European styling. eyeoiLchlng accents 
and knit trim. Your choice of blue or 
silver. In sizes for both men and 
women. They’ re lined, long-wearing 
and machine washable. 

Jackets have “AC-Delco" 
embroidered ovBr the teft pocket. And 
for no extra charge, you can add 
your favorite GM ear emblem 
You'll wear It with pride. 

And taka ytrar favorite 
oars inside. 

Renowned automotive artist. 

Ken Dalli&on, has been 
commissioned to give his special 
treatment to prints of two of the 
hottest cars on the streets today — 
the ’83 Camaro and the '82 Firebird. 
And two of the most popular 




performance cars of the past — the 
r 70 Hurst Olds 442-W-30. and the ’89 
Pontiac GTQ “Judge!' 



These full' color prints measure 14" 
by U r l are suitable for framing and 
come In a handsome portfolio. Ail four 
— including the portfolio — are yours 
for Just 16.00. 

Plus a free fuse kit. 

Order the jacket and/or the set of four 
prints anil we'll sweeten the pot with a 
free fuse kit. A 43.91 value, All you 
have to do is specify your type of car. 

And remember, for almost any part, 
for almost any car or truck, AC-Delco 
is the way to go. 
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Proof of jrarchjwi of uy AC-Delco product 
Qtullflea you for this offer. 

Order today for fiat service 

Include proof of purchase of any AC-Delco Item. 

Name , 

Address „ 

City 

State Zip. 

( ) Fuse kit — yours at no charge when you order any 



item at right. 
Indicate type: ( 
< 
( 
( 



) Am ericas built, 1978 and before 
) American-built. 197? and after 
) European 
) Japanese 



RACE-STYLED P! 
Jacket Sizes 


IRFOI 

xxs 


IMAM 

XS 


0E JA( 
S 


IKETS 

M 


1 L | 


XL 


XXL 


Women's 
Dress Size 


6-8 


10-12 


1416 


1820 








Men's Suit Size 


— 
. • 


30-32 


34-36 


36-40* 


42 44 


46-48 


50-58 



JACKE1 


PS: 


Blue or 
Silver 


Emblem 


Size 


Price 

Each 


JJuatstUy 


Total 








129.95 












129.95 












129.95 







KEN DALUSON GAR PRINTS — 

Set of 4 — 15.00 per set 
Subtotal 

4% Michigan Sales Tax ( Michigan Residents Only ) 

Grand Total ( Price Includes shipping charges ) 

( 1 Charge it. Please charge to my credit card, 

account no, ODD tXTTTD Dtt fT Y ing 

( ) BankAmericard/VISA" ) MasterCard™ — 

Card Exp Date 

Signature 



Emblems: Firebird, Camaro. Corvette, Chevrolet. 
Oldsroobile. Pontiac, Buick. Cadillac. GMC. Chevrolet 
Truck, None PM-13 



Offer good through 3-31-63 or while supplies last. 

Void where prohibited by law. Offer valid in U.5 A only 
Allow 4 to 8 weeks lor delivery. Send check or money order 
to: AC-Deico Promotional Center. P.0. Box 90QA, 2101 W. 
Lafayette, Cor. 14 th St,. Detroit, Michigan 48332. 



AC-Delco is the way to go. 
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Corseted Cornier 

During cold weather* the five-speed 
transmission in my 1979 Ford Courier 
is difficult to shtf: until the rnansnurs- 
sion gets warm. First and second 
gears am the worst. Adjusting the 
clutch hasn't helped Can you tell me 
what to do? — Richard M Zinsky. 
Conneaul. Ohio 

You'll pro tab ly have to iivo with 
Lhe condition h'nrd says stiff shifting 
in cold weather is a normal condition 
lor tho Courier flvn-spoed. However, 
shifting wilt he even stiffer if the 
transmission isn't fill ad with the lubri- 
cant specified by Ford The can of 
correct lube will state that the pmd- 



A tail of two pipes 

I had a freak accident in which one of 
the tailpipes of my J 981 Bufck Centu- 
ry' diesel broke off. In case you aren't 
familiar with the exhaust system sn 
this car two tailpipes come out of the 
mu filer, one on each side and curve 
around the? real tires My question is 
this Can 1 seal the broken pipe so ex- 
haust is expelled only through the re- 
maining pipe, or will 1 cause dfl/iJ- 
ag&? — Donald J, Brannon. Allison 
Park. Pa. 

As long as no exhaust comes from 
the broken pipe and leaks into the cat 
through seams and holes in the yn- 
derbody P you can get along with one 
pipe No engine damage will result 
Neither wilE performance be affected 
However, lests done by General Mo- 
tors established that a one- pipe setup 
could cost you as much as two miles 
per gallon, in fuel That's why the 
two- pipe arrangement was adopted in 
the first place, 

hut maybe you can have your cake 
and e.ii ii„ mo. See if you can buy a 
pipe to clamp on the nub of the bro- 
ken piece. To get The pipes together, 
use a pipe expander eg spread the 
nub Then coat the now pipe with ex- 
haust system sealer shove it inside 
the nub and clamp the two together 

Passing k, de" buck 

J live in a hilly aro# t hat has many 
curves Going downhill on ke and 



uct meets Ford specification ESP- 
MZC83-C If you buy it from a Ford 
dealer, ask for part number D-8DZ- 
19C547-A. 

This lubricant — m\ SAE SOW for- 
mulation — is for Ford-bujfr cars and 
trucks ha%Hng standard three- and 
four-speed Transmissions. Et shouldn't 
be used in a manual trail saxle, which 
requires Type F fluid that meets Ford 
spec ElSW M2C33 F 

Remember that you have lo 
change oil in a Ford manual transmis- 
sion after the first 7,500 miles, then 
at 30,000 miles and every 30.000 
miles thereafter 



snow is more hazardous than usual, 
because my 1976 Cadillac Seville en- 
gine stays at fast idling speed for a 
long period of time. I asked r he deal- 
er if something could be done to get 
fast idling to disengage quicker, but 
he said no. If I install an engine block 
heater and turn it an an hour before i 
take off to Wrirni the coolant, 
wouldn t high idling period be 
shortened' 7 — A Ibed DeBuck. Wyckoff 
fU, 

This is an easy one since our exec- 
utive; editor had The same problem on 



his "76 SeviiEe. Your engine is fuel in- 
jected and has no fast idle adjust- 
ment. per se Fast idle is controlled 
by a solenoid valve that works elec- 
tronically as pan of the engine con- 
trol system. It's quite common to 
have these valves go bad And your 
dealer should know about this valve 
If he doesn't, ask him lo replace the 
fast -idle solenoid valve It's an expen- 
sive part, about S75. but it will cure 
the problem. 

Numbers racket 

Cart ypu clarify this cubic inch liter 
engine displacement business for me v 
It s confusing . — John Quinn. l*ake 
Worth, Fla 

Mot only for you John, but fur n lot 
of us weaned on US. weights and 
measures, who are being asked to re- 
program ourselves and think metrical- 
ly Try remembering the following. 

■ To convert liters to cubic inches, 
multiply liters by 61.02. For instance 
2,3 liters is equivalent to HO cubic 
inches (2.3 x 61.02) 

9 To convert cubic inches to iiters, 
divide cubic inches by 6T 02. Thus,. 
350 cubic inches is equivalent eo 5.7 
liters (350 + 61 02). 

You may find your calculation 
doesn't coincide exactly with the eci- 

r Fleas? Mim la 441 



Airing a problem 

h rarcM limes happens [hut the Up of a 
burned-out diesel engine glow plug bulges, 
making it impossib.e to get the tfld plug out 
of engine without bt^akmg off the tip 
and having it fall inside the pcechamber 

Doesn't this sound like a big problem. — -PS if 

you must remove the cylinder head to 
extract the piece? 

In 1 978-79 GM passenger tars and 
l^SO'SX pickups, you don’t These vehi- 
cles U&e pencil type injection nozzles. 
which have a 3-^ -irch diameter, You cun 
blow a up right out of the precha miw. 
After removing the fuel-injection 
nozzle. insert the rubber lip of an 
air hose firmly agauisi the glow 
plug hnie. Blow in oom pressed air until the 
brok&a lip flies oujl of ihe prechamber 
th rough I be vacaledfuol-inietiion nozzf e hole. 
CaufiOri.- Wefir safety glasses. 

You can't do ibis with a 1 900-03 vehicle 
or 19&1 Californio truck. 



mean cake 



INJECTION 

NOZZLE 




Plug 



GLOW 
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ATTENTION: 





Owners of 

Wet Drv Vacs 



Convert your Wet/ Dry Vac into a Carpet Cleaning Machine! 

Combine the Bissel! Extraction KU with your wet/ dry vac and get professional 
looking cleaning results at a fraction of the cost Works just like the rental 
machines you are familiar with This great cleaning method is now yours. . 



’.•si 






Bissel! Kit hooks up to your hot water faucet and power sprays 
hot cleaning solution deep into carpet. It uses the powerful suction 
of your wet/dfy vac to lift out liquid and dirt and restore clean, fresh 
wall-to-wall beauty. Works on all carpets- indoor /outdoor, pile. 

loop, even shag. Dries overnight. 

Rental machine costs, including 
comparable chemicals, can run up 
10 5 cents per so ft., based on 1000 
sq. ft. Once you own this ktt, Gleaning 
costs are less than 1 cent per sq. ft. 
Actually pays for itself In 2 cleanings 
compared to rental costs- 



Sprays hot 
cleaning 
solution 



WET/DRY 

CARPET 

Extraction* 

wand 



POWER 
SUCTION 

immediately pulls 
out liquid & dirt. 






CONVERSION KIT 



The Saving Place 



Includes wand, nine-incn suction foot with spray nozzle. 
siK'fooi flexible hose. 50-foot ho! water hose, and a 
quad boiile of Bisseil Four- in- One Carpet Formula 



AVAILABLE AT LARGER STORES 
THROUGHOUT THE UNITED STATES 






CM ClANtC _ 

(Contimind from pu-70 43} 

gsne designation given by the manu- 
facturer Acid since you're only com- 
puting id one decimal place, you 
might as well round off the conver- 
sion number to 61 For example. Ford 
rounds off the liter desigmnion lor its 
302-cu.-in.-engine to 5.0 liters when 
li is actually -1 95 

HorizorVOmni paint problem 

/ rUrV/r d 193? Dotifjt' Omju Uw h.-f.s 
pftttur pivr/Zr^ fmm rhr towi-v hri/J 
jjV boc/y rm r/jxj/Ti: rftf> i .a; bade fu 
iiiy’ deafer ro have ir rapai rv :Uy 
uwrrHnty waW trm'r ft Hut } thought 
you ivnu hi tii’ mlflmstMJd tn j rvwnl 
jtrkJi 1 /mm rhi 1 Vi/iVjiuJifli 1 J/Tirii 1 
COrWETWng rht± //aw — Kurin Dt w 
Z^TTunal Bluivi T UjJJJ i. I Via. 

Ttw artirli' Kevin snnl jn+ r quoins 
Tom Jnkobowiki uE Chrysler s public 
reJ.iuons rScjK-'Jrrnieru iis saying rh.nl 
this problem .tppltrs mainly tr> HI 
impels and some 'fit*, and narly H?s 
[ I l ■ siiites tK.it paint may lull to ad 
htire ro meuai when ihv lower nt 
the brxfy is suhjectnd to heavy dust s 
ol i niilI s^ll Itikotriiwslu is .iLsn qtiur 
ed ris sayinq Thai if paM is defective 



the air will fee repainted, "regardless 
□f mileage/ for a Ejeriod of up iu two 
years (nom the dace of delivery. 

Sounds swell doesn't h? Hut ac- 
cording to Joe W. .VlcC'ormick. man 
acfer of owner relations at Chrysler, 
it's not | run McCormick acknowl- 
edges ihat ihv problem exists, but 
domes that there has boon a warran- 
ty oxlension He says. ’As with any 



other vehicle problem, we consider 
each individual case on its merits end 
make whatever adjustment is indi- 
cated in that particular case" 

That leaves you with ihe job of 
asking your dealer to gel a 2one cus- 
tomer relations representative <o look 
at your car and convincing him to 
make the allowance* If there's any 
change in ihis. HI let you know 




Member of the cast 

Just because a faulty cBsi-alwriirtuiri wheel causes a line- to 
jLt.se air is no reason co discard tbo wlKte'i, unless it h s born. Vcrj 
can seal the leaking <ire^ this way: 

■ 3 nil a U- ihe tiry ami rfursfc. it in a lub of 
water to pinpoint she iraublraoma *p®i 

■ Scribe chalk marks across Lhc tire and 
wheel. Then remove the lire. 

■ ftub the ipot wich eOgrit endpaper 
to dean off cpnlammaLLcn and also Co 
scjototho metal Remove all sanding dust 
M A p ply HTV ( Hoorn T emperat ure V u I ’ 
c-anitfiiig) sealer To the vpml tliicily and 
Lwenly wnh a spanita 
p Lei ihe sealer cure fnr at least six 
hpyr* before mounting the tire In 
putting tho lire back on the wheel be 
careful not to break Ihe seal formfid by 
cho ^oalor See chat r|jn two chalk murks 
tine up. This assures wheel balance. 
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A GREAT GIFT! A SAFER WAY 
TO JUMP-START YOUR CAR! 



Bucket O’ Boosters’" 

BOOSTER CABLES 

SAFER TO USE! IT'S EASY! 

Buck^l O' Booster cables help reduce l he dargef o i Sparks 

I when jump-t tailing a dead battery, The po^er cable 
should be permanently attached, jus! plug Ihe one-way 
connector* logelher to complete Ihe circus Side posi 
adaptor kit included. 



ewgriit [Hwrlirvj 



MORE CONVENIENCE WHEN 
YOU BUY TWO SETS ! 



in a iwo-tar family, permanently attach power 
cable to each oar Just conned long cable when 
you need a boosts 



Always carry the long cable and alligator clamps 
in, each car, so mat you can get or give a boosi 
when needed! 

YOU SAVE $10 S5SS« 



* Heavy 6 gauge J 
copper cable. 

+ Tangleproof. 

* Flexible in 
cold weather. J 

* High quality 
industrial 
grade 

connectors. 

* 1 2- ft. length. 

* Packed in 
heavy duly 
plastic J/ 
storage 
bucket, 



Anderson Power Products, Inc. Dapt i 

145 Newton St., Boston, Moos. 02135 

Pieaw send bootw ea&s« posEpanJ. ss ioliows. 

One SSI . S2& 99 Two &£ls. S49 99 
tAas : s resirwnls arid 53* sales eai 
A mount enchased 

Ctiech. -gr money orctar enclosed . Vraa . 

MdSfltffCard American Express 

Account no VaJidfrom ip 



I Signature 

| Nmifr. 

j Srreel 



A real dddbaJJ 

Our car. *i 19?? Pontiac Firebird with 
j 23 I ■-CLJ in Vf? engine. is LLynt? Eirri- 
?nf? dhams a! an (itamiing rale, t Vr* 
replaced three chains . rrrcl gear set\ fit 
50.000 miles. 1 asked she t*ontfac 
deafer about this and hn v?rd noisy 
timing chains have been ri problem 
wish this engine i but he doesn't know 
why 1 feel the chain and gears area s 
gets mg proper lubrication Sq when 
we installed r he fourth set. f drilled a 
If 16-inch hob in the cap of the tight 
oil gallery to allow more oil to reach 
the area Will this prevent 
Richard Aungsl, Stovensvilfe. Mich 
Probably not. boticiuse tuck of lubri- 
cahon isn‘1 the cause If your engine 
Is typical, the noise is a result of tn* 
tcrfcrcnco between ihe damper 
spring .and engine front cover Spring 
triivei is restricted and can't mko up 
the sEaifc in Ihe timing chain. A slop- 
py timing tihain is a rosy chain. 

You can quickly determine if this is 
happening alior removing ihe timing 
chain cover fry examining thi j uiside 
o! the cover far a worn spat, [f the 
spat is there. carefuUy grind away 
[he surface ot the cover at this point 
But don ’ i overdo Li. You don't want to 
grind right through the c over wa!l 
Liy the way. I wouldn't \oave thru 



hole in ihe cap of ih9 light oil gallery 
You may be depriving other pans of 
the oil they need. Seal it up 

Ranger in danger 

A few weeks after 1 bought a 1 963 
Ford Hanger a steering problem de- 
veloped that my dealer can't iix. 

When the vehicle hi\s a bump, she 
steenng wheel shake* violently . — 
Hobert P. ThcrtiaufL Scvkortk. Mats 
Hang in there Help is oil the way 
if It isn't diready avaiL&bk When 1 
spoke to the truck engineers at Ford 
Parts and Service D\v about your 
problutn* they told me they were try 
ing io find a ^hock absorber with suff- 
er valvmg ifr.ii would stop this feed- 
back Your dealer may now have a 
service bulletin authorizing him to in- 
stall these new shocks,, so ask him If 
not install heavier duty shocks your- 
self However, you’ll have to pay for 
them When she service bulletin 
comes out Ford will pity 

DO YOU HAVE A CAR PROBLEM? 

Jusr ci-e: Worr abgut jp 5>m *i« «- quwiLitwi m tfw 

C*i t-hi’Mi AjpuTsr MBclUndis jf?t V/-r"i.r £7tfi St 
Now York ft V ltd? Si Wt\fo frvaen Eunnof irt? .t-i 
mdrrtih nPiVy pmflfaft*. tfMi *rv ift Ajr.'rti.'fjr 
mrereH rnfl \n nhr' cqhoTfl 



Service Tips 

■ Chrysler Lorp thlnlu il F s found the 
reason why some of it* F&ar-wheel-driue 
cars wander when Dpemied Over wavy 
rood surfaces It has to do with the steer- 
ing center Link being due qJ adjustment 
Your dealer has t echm cal service buttetin 
{TS0} ig-QK-es which details how to 
uuubleshooL the situation 

m You may never find uui why your 
1 9H0-li£ 2. 5-liter GM engine has a heavy 
ping if you don't remove the thermostat 
and look Into thu bousing to soo if one of 
the cwlant passages is coveied by met at 
flashing. This pa&sagd leads to iho inuikv 
manifold. If rfs covered, coolant can t gel 
iu all cyltndora Those not cooled over- 
heat and cause fuel to detonate. Tell your 
dealer this procedure is described on 
page 7B of the July 1G82 Dldsniobiio 
Service Guild. 

P You don't have tn pul up with a cbld- 
woaiher clunk or rattle in ihe front sus- 
pension of your ]E3til -H£ Ford Granada 
or Moreury Cougar. Have your dealer 
check front suspension atlachmejils fur 
proper tortjue and replace the strut 
upper mount isolator bushings with now 
ones {pan No. E2DZ-1813BA). as ex- 
plained in article 82 1-4-15 of TSS B2- 

14 nt 
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Overheated stove incinerates dinner 



Our Hardwick gas stove, model N o 
Z-9542-GW-41FA serial m 585 ! f 
has a problem with the oven thermo- 
stat control When It\ net ap- 

proximately 4QO a F. it oporaies 
properly Whpn the temporal urn ts 
scl higher, the ovc n burner usually 
remains on and Incinerates r he overt s 
contents. 

Our local HanJwfck representative 
says hr can't got ports for this model 
due to its age S wrote to the Hard- 
l vit:k Stove Co. and was given a Kot> 
rrtshaw Uni- lino. Pair VC '4400-01 4 
for the oven control assembly, and a 



Spotted dishes 

I have a Caloric dishwasher model 
No DUP 20419, wuh an automat it. 
liquid rinsing-agent dispenser tn the 
door. The rinsing-agent dispense* has 
stopped working, but the dishwasher 
functions normally otherwise. Since f 
live tn a hard water area, our dishes 
come out of the dishwasher heavily 
spotted. Do you have any trouble' 
shooting procedures to suggest?— 
Andy Woodard. Las V'egas, N'cv 

To check the? weitlng-agant dis- 
penser. make sure the dispenser is 
M3 ol liquid Then turn off the water 
supply to the dishwasher and set ihe 
time to the beginning of the final 
rinse cycle Siait the dishwasher and 
lei it run for a few minutes Open rht^ 
door, you should notice a few drops 
of fcHue liquid coming out of she di*- 
ponsnr 

If you don i see any liquid check 
the wires on the bimetal trigger for 
the wetting ^agent dispenser and the 
wires on the main healing element 
To check These wires, remove the 
front panel from [he dishwasher dooF 
and the access panel under [he door 
important he tore removing these 
panels disconnect the GlDirtric&I pow- 
er to the dishwasher Check for a had 
contact or a wiro which has [alien off 
one of the terminals 

11 the wires are okay you'll ntwd a 
voltmeter to check the- voltage ip ihp 
bimetal on the wet ling -agent disports 
er If you feel uncomfortable working 
with electricity have h service lethm- 



locaf supplier's name I replaced r he 
pan. bui he problem persists 
suggestions? — Thomas Keller. Edge- 
comb Me. 

Ask your local gas [company so 
check the range s gas pressure. While 
the service technician Is there also 
have him chock for proper (feme ad- 
justment on the standby and heater 
pilots Theso pilot (tames may have 
boon adjusted Improperly when ihe 
new thermos! at was installed or ihe 
new thermostat may he defective 
The service technician can determine 
this. 



cfen perform ihesp tests, [The dish- 
washer should si ill i>? disconnected 
from power j Connect the wires from 
your voltmeter .is shown in the draw- 
ing NHow Set the timer m the begin- 
ning of The Iasi rin^e rind reconnect 
the power to The dishwasher. Lock 
the door Your line voltage should 
read 110 u. a.c If It doesn't ynu may 
have a broken wire cr a problem with 
the nmer 

Nexl. shut [he power off again Kul 
the meter leads across the bimetal 




Attach he voltmeter *s shown to eftedr 
voltage to the worLtnj ngom disp&nsor 



terminals; turn the power back on If 
you get UO v a,c. it this point, Th* 1 
bimetal is open of there is a poor 
Connection at the terminal If the bi- 
metal is gooes you II get a reading nl 
approximately 1 voli and the bimei.il 
wjJI sian 10 w r arp and lift The plunger 
11 a new bimetal is needod the part 
is No BUG755 

Lint teak 

l have a Sears clothes dryer mtxfel 
No, 1 10-764201 W Which has a lint 
leak mat l can 7 locaw l checked the 
front door seal and the flex fuE«? rhril 
goes from the back of me unit to the 
wall duel Then f took the unit apt n 
and checked the drum seals and the 
seals on the duct that goes from the 
drum outlet to the unit outlet 

The seal, a .strip at foam at r he in- 
terface of the dnim outlet and duct 
was not completely seated so l fixed 
it. The seal at die fan Impeller 
seemed okay The Tim filter appeared 
to seat t irmly After checking ali of 
the above, a layer of h nr dirir covers 
the floor under and m front ol the 
unit s till builds up after a couple of 
weeks a use l would appreciate any 
help that you r.uutd Offer m solving 
this problem — Lanny letter P, l toe- 
nix. Ariz. 

Must likely yuur Iku leak is un The 
pressure side of the dryer, the area 
from [he blower housing to the ex- 
hausi duel piping to the outside Dis- 
connect [he lies tubing from [he dry- 
er outlet and the wall due! Stretch 
the tubing and look Tor mc_ks or 
punctures in The tubing 

Next, use a flashlight to l&ofc inside 
the wall duel to make sure ihe flap- 
per in the exhaust hood moves freoly 
and l hat there's no lint buildup which 
Is restricting !he airflow ihrough ihe 
hood 

if the tubing Is at fault, replace [he 
flexible Tubing with rigid 4 -in -dia 
aluminum duct (ii comos in 24-in 
sett lom and elbows) Afler fining ihe 
duct, tape all joints W 
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th? Jud$d Thvnr me nun question* asked 
rh*re aie r\ct fin# jin hi ‘uM dlarg** Gut Mar 
yua-ran Eec is Iha! YOU mu-si be lOO'^j latisfitfd or 
you gel your money hack 
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This One Low-Cost Power Tool — 

SAWS to desmsd WhMi... 

PLANES to desiped Thickness 
MOLDS all popular Patterns... 

— AM at once or separately. . .AW By Power Feed! 

The Only Complete Workshop Toot Of it s Kind In The world! 

From tftft Day It Arrives.. . tho Planer will make and save you 
money. With shortages and Inflation driving lumber prices sky- 
high, this versatile power tool quickly pays for itserl by easily con- 
verting low cost rough lumber inlo high value finished stock. In 
just one pa&s lurn oul your own quarter-round, door and window 
stop, casing, longue-and-groovo . all popular patterns- Oilier 
operators ^r# making cases for grandfather clocks, fymUure, 
picture frames, bee hives, bed slats, surveying slakes all kinds 
of mill-work. 

Built For Pros . . . Priced For Home Cratlsmeh. . , n is engineered 
end built lo jnqusinal standards, but factory-direct selling keeps 
the price low Handles tough D&k and walnut as easily as pine, and 
so sample (o operate even begin nera with no experience can 
use it. 



Does The Fotey-Behaw Fhy? YOU BET / 

HEAD WHAT OWNERS SAT; 

A Good Invtstmenl # Robed Sawyer. Rotcburg H Oregon: 7 
believe that the Ftriey-BfUaw is rhe best investment / ever 
made. I've been a planer man /br years and am hoi* retired. 
The Foiey-Belsi iw has earned me 560.000 extra income in the 
past eleven yean** 

ftpyi Fnr Itwlfj * R.S. Clark, Springfield. Ohio: 7 houghs a 
batch of walnut in the rough, and after planing ii on the 
Foley*Rthaw l figured up the money J saved. Jt h'dj enough 
to pay far two- thirds the cast of ike Planer. It really does d 
good job." 

Mere Than Expected * Stephen Schultz, Orangeville. ifcnna 
"‘This machine pays for itself by making money out of scrap 
boards Jt if a very well built machine and J confess It is mote 
than f really expected for the price Jt does everything you sav 
it wiitr 

...And Foky-Betsow Is The Choke Of Frofetsionais: 

1 7 recommend Foley -Bel saw Ploner-Molder-Sctw as 
the most useful shop fool any craftsman could own. 
Wc use one every day in (he Workbench model shop, 
and couldn't get along without Ilf 
JAY HEDDEN - Editor WORKBENCH Magazine J 
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More good stuff from Chrysler 




Ghiyshr^s T-115 minivan will sear sevan passengers and have from- wheel drive. 



Fait 'S3 should bo exciting for Chrys- 
ler The turbocharged G-24 spans car 
anti the U.S industry's first minivan 
wilt go on sale as r B4 models Both 
should be highly successful entries in 
a new car market that promises to be 
fast regaining must of its strength by 
then 

While the fwd. K-based C-24 will 
go up against the likes of GM's Fire 
bird nnd Camara Ford's very quick 
Va Mustang/Capri xind high^porfor 
mancG imports like Toyota's Celica 
Supra and Porsche' s 944, Chrysler's 
T-i 1 h UnJe van will create a brand- 
new ninrkol segment and should 
have It all to itself at first. 

The T0)5 is built on rho versatile 
fwd K-car platform. Ji will he about 
ltitt inches long and GB inches high 
on a 11^ -inch wheelbase, seat so vein 
people with some luggage (or five 
with s lot of cargo) and fit easily in 
(he average garage. And, it is ru- 
mored, the T-115 will carry Chrys- 
Ipr's first 10- year antieorroston war- 
ranty. 

Chryslor Truck Operations general 
manager Joseph A. Campana says 
(hal most T-l t5s will be "space waq- 
dns ,J With windows and full trim. 

'The vehicle is more aerodynamic 
than existing vans." he added, "it is 
clearly much more carlike and in 
fact. U neatly IS a cross between a van 
and a car. Its ride and drive charac- 
teristics more closely resemble those 
ol a passenger sedan than any van " 

More small vans 

By contrast. GM and Ford are going 
i he alternate route with downsized, 
conventional, rear- drive vans Like 
ihoir 5-10. S-15 dnd Hunger small 
pickup truck counterparts ihese vans 
won't look much different from the lit 



respective nigger brothers when they 
debut for *he '85 model year. They 
will be more compact than mint m 
size. tmd they'll offer much improved 
fuel economy from sheir four- and 
six-cylinder engines 
GM r s corn pact— the M-body — will 
have a 1 IQ -inch wheelbase with 173- 
inch overall length That's the same 
wheelbase but five inches shorter in 
overall length than the company's 
smallest current G-van Ford's van, 
called Sierra, will be Larger still with 
1 7 5 -inch length an 1 19 -inch wheel' 
base. 

This will leave Chrysler' s smaller 
T-I IS unchal kinged in the fwd van 
class— unless you count a new vehF 
Cle that Japan's Nissan might begin 
impnning this spring. Based on the 
fwd Nissan Stanza, (his one es report- 
edly more of a tall station waqon 
than a true van. 

Is a Ja panose minivan Invasion on 
the immediate hcrizon^ Mot likely. 
The existing flock of Japanese vans, 
ranging from truly tiny to compact in 
size, all seat their forward occupants 

Ford's TemposTopaz 
mil debut in spring of 
33. repining currwe 
rear-drive Zephyr? 
Fairmont lino, The 
boxy Shape in Ford's 
lineup is being aban- 
rioiiod in favor of 
rounded aoro lin e. 



way up front ahead of the engine' 
That won't go hero. 

But don't discount the possibility ui 
Japanese -designed Small vans being 
produced here in the noMoo-distant 
Suture. GM and Toyota arc already 
discussing such a venture. 

Ford Tempo/Topaz 

Ford's slick new fwd compacts are 
still on schedule for an April 'S3 in- 
troduction, probably as p 84 models 
The “ord version will be known a* 
Tempo, the Mercury is Topaz. 

Et‘s boon widely reported that these 
arc streitched Escorts and in. a sense 
that's true. They will ride on 
stretched Escort floor pans, some Es- 
cort suspension and chassis compo- 
nents and they yvj'A/ use the Escort 
l.G -liter engine driving through Es- 
cort four-speed and five- speed trans- 
axles. Hut iho similarity ands ihoro. 

Almost no shoot metal, exterior or 
interior, is common, and styling is 
nicety mundtid and highly aerody- 
nomir (for sedans} instead of boxy 
and angular. And there will be a larg- 
er optional engine: Ford's new 2. 3 -li- 
ter H5C (I hgh Swirl Combustion) 
pushrod Four, available with five- 
speed manual or throe-speed auto- 
made 

Wheelbti.se is reportedly in The 
100- inch range. with overall lengths 
around 176 EPA city fuel economy 

(Please turn tP JOJ 
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King, Menthol or Box 100’s: 

A whole carton of Carlton has 
less tar than a single pack of.. 
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Carlton Kings 
Carlton Menthol 


Leislhan 0.5 
Lenlhan 0.5 
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0.1 


Carlton BomIGOs Leislhan O.S 


0.1 



Box— lowest of ajl brands— less than 0.01 mg. tar, 0.002 mg. nicotine. 

Carlton is lowest. 

IS. { Government laboratory te-sis confirm no ngaiciir lower in lar I ban Carlton. 



Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking is Dangerous to Your Health. 



Box: Less than D.5 mg. "tar". O.0& mg. nicotine Sol) Pack. Menthol and 100's Box- 
Less 0.S mg. ‘W. 01 mg.mcoEine av. per cigarette. FTC Recwari Dec. ’8T. 







CM'i Aura 2000 (loft) And Ford's plastic LN-? (right) art a peek at future concepts r 
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should I iili in the? mid-2Us with the* 
larger engine near 30 mptj with the 
standard 1.6, highway ratinqs should 
be in the tow to micMOfi. 

Ford's plastic concept car 

Ford's Diversified Products Opera 
lions (DPO) Just revealed a stunning 
Ford LX based two seal concept car 
called Flair. Styled and built by Di 3 G's 
E^Eashcs. 3 J aui£ and Vinyl Div. and by 



American S unmet Lorp to showcase 
PP&V's capabilities the Flair teal urns 
plastic body panels finished in a 
unique, clear urethane-covered acrylic 
gold that has to bo seen la bo be 



hover! Its interior fabrics and finishes 
as well as its removable Taiga sop 
and Brom^-lintixl glass, also demon- 
strate the division’s various high-tech 
produces, it also features such inter* 
l csbng concepts as fiber rein lor vflri 
cqmpossle plash r. whorls and springs 

GM r s Aero Z000 

Instead of palm and plastics. GM s 
new show car highlights the compa- 
ny 3 latest ido^s in super aerodynam 
tc design and electronics technology. 
Called Aero EUOO it s about J-car size 
but roomier inside and 600 pounds 
Eighmr its ultrasieek shape gives an 
outstanding drag coefficient oi 230 
-□«; measure in GM's Wanen, Mich 
Tech Center wind tunnel. 

Among ns space-age electronic fea- 
ture f. are rlecm>n really gen stated Ln- 
sirvmieni.il ion that refled s off the 
steeply raked windshield directly be- 
low the driver s line of SLghi: TV- like 
map and rear-view displays; and a 
console-mounted, single hand control 
that replaces the traditional steering 
wheel and pedals. 

En unveiling The car G-Vl chairman 
Roger Smith said k represent?? n 
glimpse of the shape o!' car 3 to 
come and that many of its advanced 
1 featur&s would tic showing up in ac- 
tual product ion cars jn the future. 

You carl set* n ai Disney s EPCOT 
center 

Smart suspensions 

Of the many Jobs envision ed tor fu- 
lure ear computers, one of the more 
usuful wiU be control of suspensions 
for load compensation, adjustable ride 
and handling even automatic adjust - 
| mem of vehicle attitude (running an- 
gle) fur improved aerodynamics at 
highway speeds. Ail three domestic 
carmakers and: some suppliers are 
working on such intelligent su spun- 
^ ions lor production applied i ions 
GM's protoiype wn be seen in the 
Aero 2000 And wo recently spotted 
a Mercury Lynx with a prototype de- 
Vvce to adjust ks suspension Tor load 

hut It'S That'll be first with a 

dashboard pushbutton switch for nor 
mal/sporty shock settings It's on the 
now 626 that goes on sale next 
month, so it's too late for Detroit to 
be first m 

POPULAR MECHANICS * PKF.U0Ffi I 9SJ 



FOR YOU 
WHO WANT 
THE 
BEST. 

impeccable woi^mertsFinp m every detail. Precision mad* porti. Horvj honied, 
portieefty moled cutting edges. Fine perished finish Blue pEoifa comfort gripa 
TFi* besP, At no premium in pric* Tools by CHANGE LLCKX $*nd fef [four free 
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MACHINE IS 

YOURS TO KEEP! 
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Hundreds of Foley- Befaaw trained men 
have succeeded in Hits fascinating 
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you want 
more than 
just a 
kerosene 
heater. 



When 



- r Comfort Glow The 

5 ^ kerosene heater vwth 

something more. 
Posh -builon starting 
Lift- out 'lie I tank A 
tjuilt <n lan that cir- 
culates heal better 
~ ~ And setf - cleaning, 

porous ceramic wick itvnt lasts a net lasts If you want more 
than iust a kerosene neater there's a glowing aliernaiive 
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(rthi-T countries $20.00 (U.S.ddlantl 
VISA or MwreiOud orders 
Phone operator 6 <t 0 Toll Free 
KOO’B24-7B8tf except California. 
InCaJffctub mw^T?7? 
or write 



The Home Shop Machinist 

Posi Office Boot IS1QM 
TjaVerae City, M3 496*5 



A bimonthly magazine for the serious amateur 
machinist and the smalt commercial metal/ 
machine shop. 

* Projects to build. 



► New developments, approaches 
and products, 

► A forum for sharing 
information about 
metalworking techniques. 



• A great new shop partner 
tor you. 






HINTS 

FROM 

READERS 



Hand sanding block 




RUBBER BAND 
CUT FROM 
INNER .. 

TUBE s&L 



//GROOVES 



SANDPAPER 



m * 2s 

x 6" BLOCK 
SHAPED 
F ROM 2*4 
STOCK 



You can make a landing block from a 
scrap length of 2x*l. Cut the piece 
2 in wide x 6 in long Make 
groove * centered across the ends, us- 
ing a coarse round file Hold the 
sandpaper fiai and secure n with a 
heavy rubber band or use several sta- 
ples — Wayne Fugate 




Repairing a brick walk 



TURN HANDLE SO 
HOOK ENCAGES 
BRICK 



SECTION OF 
COAT HANGER 



INSERT HOOKS 
parallel TO 

BRICK 



Subsurface conditions such as an im- 
properly compacted subgrade can 
cause a brick in a brick walk to sink 
You can use two books made of coat 
hangers Eo raise such bricks even 
when apace is light, insert the hooks 
sideways on opposife sides of ihe 
brick Maneuver the hooks beneath 
the brick. Then lift it. Fill end tamp 
the area as needed to raise the re- 
placed brick — Charles If Hardy 








It 's like having X-ray ears... 



Tiny, powerful electronic “ears” 
let you hear whispers through walls, 
conversations 2 miles away. 



The Dyna-Mike 
Transmitter 

M s smaller man a quarter Bui DYNA-MekE 
ifl/Mi ifsnsmil every sound in a room 10 an FM 
radio itmed la ihe proper unused rrqqunncy, 
from ¥ h mile to 2 miles away. 

H ai 3 
nt^ghbar' s home 
a btoefc Item 
you* wn, 
you can 

Hear your baby's 
cry or you can 
toll The in&ianl your 
spouse comes home H (wo 
ol you are driving landem in two tars, one or 
both gl you can cammuoitato with me other 
even I oShe? cars drive between you 

DYNA-MIKE has as many uses as your im- 
agination can ihii-.k nl For a business con- 
ference , iei hw riny micicphofle stf unob- 
trusively on (he laWe V wnceafetf on a- shtf l 
and you' LI be able to record every word For 
businesses you can pul an FM receiver in a 
warehouse or remote aftlice and ' broadcast" 
instructions or orders la be Tilled 

Public speakers never had a Dwier Inentf 
man the OYNA-MtKE No wires or setup - fust 
torn on one or more radios and ytiur speech will 
came through with pflrtecl tlctehly Put one on 
rhe tram porch H yog hear a suspicious sound 
I urn on me radio and you'll hear 'M etoof&eh or 
the rmg al the Telephone 

Choose Your Model 

New Horizons is iniToducmg three models or 
I he DYNA-MIKE. Super&gnsilive broadcast 
microphone Modes lC-10 is Iho wotid's 
smallesl micorphohe - it's a miracle of etec- 
tramt mimalurfl power, with a tagn-lidelily 
range or 1000 feel. Introductory price ts 
$129 95 (Iwo lor only Si 19 95 each) 

Model x-ifl is She tongest-range HutrbptiDne, 
with an unbelievable iwo-miie range introduc- 
tory p*lce is $149.95 [two tor only $139.95 
each) 

Model X-3 is the most sensitive microphone 
li bftadcasls periect-quahiy sound even Irom 
tow-JflVfils or whispets up to 1 5QD (wl in- 
iroduflory price is $99.95 itwO tor only $09 95 
eachl 

Each iriiciupiHme is tolly wired complete 
wiih standard HC-1 35v battery. good tor 100 
hours ul opniimjDus use ana easily and me* 
ptiflttfvrty replaceable 

01 course you're protected by the New 
Honron guarantee use any 0YNA-MHCE 
transmitter microphone for 30 days, wilti 1tie 
Tight to return it tor □ full refund 4 you're noi 
delighted 

- Phone or use Ihis coupon — 




The Super-Ear 

You'll hear it all. 

Eltortfessfy, you can hear ntf JUS! a baby's 
cues, but quiet breaming, teraugh a concrete 
wan a fool rhicrt Pul i£e SUPER- EAR earphone 
in youi ea 1 and place the speaktf on iho wait 
That's all there is to it. 

SUPFR-f AFl hears everylfeing. and ewn more 
astounding , hears li dearly U s as mougb the 
wall weren't mere, ir you're coming home Late 
at nighl and trim*, inlrude^ ire in your 
residence lei SUPER -EAR lind out Igt you 
Want Id know ^ ih? meeting is ovc* in rhe room 
with Ihe closed dow? SUPER-EAR will led you 
m a second 

SUPER EAR IS undelecUUe from the other 
sice q 1 the wall The duality a: sound fih amaz- 
ing lideluy— good enough so record, and 
SUPER EAR has rls own bmtl-in recorder jack 

Because SURER- EAR is lha ultenaie listen 
mg device, you can 
u&i? rt lq pmpoint hidden 
squeaks In your car 
err the source ql 
mySttfwus 
engine 
noises 

Construction 
experts use 
ii to choc* 
for flaws 
or cracks 
id buildings 
it Wet ki AnywhtfB 1 

Ever pul youJ ftar to a railroad track to iry to 
near ihe train? Tty it wrrh ^UPER-LAP. Vog'u 
fteai lhal train many mites jway. Use n as a 
powerlvi st<?mp5cape on yourseM a fnend or a 
pel You can tven near a bi d's prtairnng 

The only source tor SUPER-EAfl is Hew 
Hanjons Climse tram two rowels - Model 
SB-^, with uroasensJlfVB microphone , $139.95 
[iwo ror only $i ?9 95 Eacfu, or Mw3eI SB » 
with sucirisn-lype nocropa&na. $99 95 (Two for 
only $59.95 eachf 

Use yftir SURER -EAR lor 3fi days 1! lor arty 
reason you're not delighted, toe a&sdute New 
Horizons guarafdee means you can relum li (or 
a prompt refund 



The Phone Answerer 
Recorder 

Tfie PHONE ANSWERER/ RECORDED con- 
nects \n seconds between any rape recorder 
and y^ur telephone When you're awiy i| 
automalB&aFJy’ delivers a message up la 20 
second to anyone wiid calls when you M 
return, when lo afi back where you are 
When you're I here, Ihe AN5WERETW- 
flt BORDER starts 
any cassette recorder 
^utamaticalLy 
when you pick 
up me prwe 
and shuts 
all whtri you 
hang up. 

II records wm siues ol ihe ccnvefsahon wim 
asSomshimg clanty, giving you a permanent 
record til every call, preventing unautooiized 
use or youi phone, and eliminairng misun- 
derstandings ove* whal was said ll'S specially 
wined to attend recording time on your lape 
recorder Needs no Mtwies II 's always 
'alive". 

The P*ftM ANSWERER/ RECOROEfl is a 
masterpiece of miniatu/izalian 1|'s you is lor 
$d9 95 jrwo Tor wily 544 95 e^ch) RH0NE 
flECDREJER unit atone records but floo^n'l 
answer, $29 95 |twd lof $24 95 f each) Every 
instrument has the unbeatable New ttorrjofls 
guarantee. 

Foe immediate service on credit card orders, 
call lofi-lr&e 2A bour^ a day, seven days a 

we ' k 1 800-024-7888 

Ask lor opQnilm NO, SSI 

m Calllqrnia 

We Absolutely Guarantee 1 U$8 any oteclnonic 
inslrument acquired Irom us for up lo 39 days 
If you decide tor any reason fh.it you don' r want 
to keep II, return II for a 100% ralund 

N€W HORIZONS 

1 Penn Plaza. Suite 10b 
New York, H.Y 1G1T9 
For lntqfmsljon t^\ [M3 1) 37Q-S029 






Hew Hnri«ni t 1 Penn Plazj, Suite tQfl New York, NY 113119 mu 

Ptease £hip at once, wilh 30-day monoy&ack guarantee - Phone or use ltiis coupon - 



. 5upe?- tar Model SB- 5. 5139.95 

□ 2 lor 5T29.95 each 

H Super- Ear Mctotrl SB- 1 $99.95 
U 2 tor $69 95 each 

□ Oyna-Mike Model 1C IB. 5t29 95 
J ? lor $119.95 each 

□ Dyna-Mike Model X-lfl, $hM5 
Li 2 tor $139 95 each 

□ Dyna-Mike Model J‘3. $99 95 
. . 2 ror $&9.95 each 

□ Phone Answerer /Records $49.95 
T Phone Recorder, $29 95 

I. 2 for $24 95 each 



Indicate payment method 
Check enclosed 

BUI la VISA Master Card 

No. 

Expires Signature „ 

Name 

Address 

Cily State Zip 

Ploase add $1 75 per lotei order lor shipping 




THE PM 
WORKBENCH 







Great set of Legs 



PjW '5 toiler, Rosario Capotos to, subjects 
Fas- Set s s&whar&e legs to j stress tear, 



These sawhorse Legs Irani Kas-Set nr#.' 
truly remarkable Simply pE.icp n 2 *4 
crossnioinbeir between the jaws, then 
press down on the locking bar with 
your shoe Jagged rim embossed 
holes in the laws grip the crossmem - 
her firmly No nails or screws are 
needed for the sturdy unit The legs 
can be disassembled u~i seconds for 
storage. 



Fas-Sei also makes accessory Jog 
holders for sawhersos. They straddle 
the erossmemher to hold logs for 
sawing. The legs are $ IB. 99 and the 
Jog holders SI 0.39 (berth per pair). 
Available through the Sears Roebuck 
tool catalog . — Rosario Caporosto 



Getting an edge 




Foolproof honing system lets you touch 
up plane kens and chisels with occuracy. 



For many neophytes — and even 
some pros— maintaining the correct 
bevel when they sharpen chisels and 
plane irons is a tricky business. But 



by locking a blade into the Blade 
Hotter and adjusting the roller screw 
until the blade lies flat on the stone, 
you can't go wrong, Blade width ca- 
pacity is 2% tn.. the Jioner is Si 5.95 
postpaid. Arkansas stones are also 
available. 

|t r s from LeicbUng Inc.. 49 44 Com- 
merce Pkwy.. Cleveland. Ohio 
44128 —f/LV 



New long nose is news 

What I like about the new long-nose 
(9-in ) locking pliers from Petersen is 
that the tool has more reach and 
power than most pliers this size 
They also have a great convenience 
feature— built-in, heavy-duty wire 
cutters 

The manufacturer. Petersen Menu 
factoring Co . DeWiiL Neb G&341 
says that the power of the Vise -Grip 
double lever action was initially a dis- 
advantage for developing long-nose 



pliers. The longer, thinner jaws wore 
more susceptible to breakage. After 
testing various designs and steel al- 




Tho 9NL has katgerjaws Jbr more lever- 
age. Wire Cutters are buik-in bonus. 



solved The result is Model 9LN. Sold 
at hardware stores and home centers 
for about $12.50 — H W. 



Get a grip on these 

This set of screwdrivers is the latest 
in the Sears line, larger handles pm 
vide a superior grip, and Sears claims 
their shape generates 25 percent 
more torque than its standard screw - 
drivers. 

The Sot of eight COSTS about $20 
through the catalog. Ask for Sears 
Best Craftsman screwdrivers, stock 
No. 4159 — H.W- 




polish&d chrome vanadium round blades, 
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Gulf 



Smell something funny mound the house? 

Don't blame your heater Blame the kerosene thal goes Into it 
Even high-grade kerosene is often lull of impurities that cause •' 
odors and smoke And clog heat©! wicks 

But you can breathe a lot easier il you stop using kerosene and 
stan using new Gull Lite* Premium Fuel 

rt's a clear, odorless fuel that puts out nothing but heal No smell P 
No smoke No soot Because it s clay-tillered to screen out contemn- W 
nants and has less than one fourth the sulfur content of high-grade lb 

1-E kerosene V 

You’ll find Gulf Lite In hand? two-gallon cans at most motor home v 
a nd disco unt stores Bfttfftf 

You'll also find it has a premium. .price ■ OvUvI 
But isn't it worth a little more to t hfl ll If 1 ATftCATtfi | 
clear the air? ^ »V 









FoicfdaeSitr 

’ record foi fuli-Et* 



The truck IS Ford s turai-savmgPS m ode 1 . 
a big lough pickup wllh !ull*?pdff0i1 tor 
three. The engine fords 300 Six This 
husky 4 91 poweiplani Is more than 
luel efficient It‘$the biggest — and 
best selling Six in any pickup.' 

MORE 'S3 NEWS. New- 6 9L pickup diesel, 
the most powerful diesel ever in heavy-duty 
F-2S0/350 pickups and 4x4 s, Plus the ? SL gas 
engine m pickups over 8.500 lbs GVWR 
See what's new in pickups — at your ford Dealer' 



BasrtlonRL Polk & Co 
registrations. Mat W82 



FORD 



44 fUl ™ FS mod«lwllh 
■j o est l / j t$T 4-s.peed over 
w w kwy V==J drive M lot 
companion Tour mlJecg? may diwt 
depending on ipa#*d distance and 
woafho r Actual hlg fi w ay m fcl oago 
low iii rs nol civallablfl tn Cal ski ins a 



FORD DIVISION 



Gsl it together — - Buckle up 







laiwTrTi 


ilihiVi'ii^JihCTilTO 
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Homelite's Newest Chain Saw 




Despite weighing 
under 10 pounds. 
Model 340 cuts 
with a fury, and 
can be Sited with 
oi liter a 14- r JCJ- 
vr J£-irJ, her. 




PM' & testers Agreed that the saw has a 
good balance and is easy on user's back. 



Model £40 accepts 14-, 16- and 18 -In. 
Power Tip guide ba is which reduce 
Iricuon and increase cutting speed 
and power The exclusive Safe-T-Tip 
anLikickbacfc device protects both you 
and the saw 

After a number of cutting sessions, 
we both feel ihai Moael 240. pound 
for pound and dollar for dollar is one 
of the best chain-saw buys around. — 
Rosario Capoiosio and Harry Wicks. 




SMART 

IDEAS 



If You're looking for Ideas to save 
time and money — while enjoying 
what you re doing — send away for 
PM s catalog immediately 

Wo have plans for shop tools, boats, 
Storage houses, campers. Scuba 
tow, ACV, tog splitter, air compressor 
Smart ideas in himtture! Also 
dollhouses! 1 Projects the whole family 
can enjoy. 



The latest chain saw from HomolUe 
has a number of features you're sure 
to appreciate. Driven by a rugged. 

2 4-cu.-in. engine, this saw can han- 
dLe most heavy-duty cutting needs 
Longer chain and bar life can be ex- 
pected because automatic chain oiling 
feeds the proper amount ot lubricant 
to the chain at the right time. The 
solid-slate ignition promotes depend- 
able starts in all weathar 

Vibradon-isolated mounting and 
relatively light weight ensure operat- 
ing comfort and minimal fatigue. 




The rubber-cushioned mown* effectively 
dampen any vibration which is transmit- 
ted to the chem handies. 




AH control 
are within easy 
resell of trigger 
hand , You'll he more 
at ease using the 24Q r 



SPECIFICATIONS — CHAIN SAW 

Chain oiling Automatic 

bin liN. I4 r 16«MB Ifi 

Engine dispiacemara: 2.4 cu In 

Egnitton type Sokd r.-w 

AnLikJrlLhhTirfc ijnviai Sjfn-T-Tip. sluidaed 

WttijhE 9.1 Iba 

Vibration ildIsikki Standard 

Haf-dgHwxd Standard 

Chjun ml £apaaty: 7.i ui. 

Flisi capacity. 14.7 M. 

Prws» 14 m„ J24&9S: Ifi in. 4KSS-95. XB in. 
S279-95 

M -a; l L j f b-lI lltl-j HdmobLa-TtfirtrOn, du.T 7047, Chif- 

lan*. sl.C. 20217 



And best of ail — we offer a special 
and unique service — photocopies of 
past PM articles What s more, we tell 
you the year the projects were 
published It may be as early as a 
1902 glider to a most ieeenl 1981 
solar garden shed. You'll have fun 
just browsing through the approxi- 
mately 900 different plans and 
projects. Voulj find our GREAT 
WORKSHOP series listed Also our 
SHOP MINI COURSES Timely 
energy-saving ideas! You'll see it alt 
in our new POPULAR MECHANICS 
PLANS AND IDEAS CATALOG 
Fife* Si. 00 

NEW 

EDITION 

order today! 

Send Your Name and Address with 
Check or Money Order to 
Popular Mechanics. Box 10 1 4, 

Radio City Station, New York, NY. 10101 

regular UrcharM □ a publK-ritiOfi Of Hftfofj! 
j DHmn af IHL HIAflST tOfLtfO (WHO* 
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Lights Kings, 8 rrg. "ter", 0 .7 mg. -nicmine^ 
bghis lDlj's, 9 mg. "faf". 0 ,8 mg, nicotine 
av. per cigamta, FTC Report Dec, 'B1- 



W&rmng- Tha Surgeon General Has Oewmined 
That Cigarette Smoking Is Dangerous id Your Health. 



RALEIGH 



to flavor 
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PM's Whatsit 

If true to form, 52 percent of the people 
who look at this object will find the words 
"perpetual motion" forming somewhere in 
their frontal lobes. They're wrong TUm the 
page to see how this exotic arrangement is 
applied to something familiar. 




It also sticks fingers together 

Looking for a way to promote a new household glue 
product called Araldite. Ciba-Geigy Plastics & Additives 
Co. ceeided to try a new billboard idea rn London The 
company claims only nine retail-size packs of the glue 
were used to cement a speciafjig to a Ford Cortma 
(which werghs about a ton) The assembly was then- 
hoisted 10 feet high by a crane and thejrg bolted to 
support brackets. A pub crawler who parked his similar 
Cortina nearby and returned to tbe scene much later 
was said to have fainted in the street. 



The guided light 

Daniel Leahy is a 33-year-old Californian with a degree in art 
from San Jose State. After college, he initially opened up a 
custom furniture shop in San Jose. That was alright, but his 
life began to Change when he got involved in a demolition job 
on an old theater in town. He found an 8-inch spot projector 
lens, cook it back to his studio and used it as a paperweight. 
Then one day for no particular reason, he took it outdoors 
and held it in the sunlight near a piece of wood. 

"It struck a flame in less than a second'' Leahy recalls. He 
began experimenting with making lines on the wood piece. 
It all led to a new medium — solar etchings, which new out- 
sell Leahy's furniture pieces — and a new career. One Leahy 
work is made from discarded 2 x 4 s glued together; it 
weighs 1,400 pounds, is etched with an impression of San 
Jose at the turn of the century, and is on display at the public 
library. Price: 510,000. 
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Together again 

The join ed- bicycle system shown here gets a lot of 
second and third looks on the road, but it's entirely 
practical. The Instant Tandem mechanism, made 
of aluminum alloy and steel, permits the rear bike 
to have its own steering "feel" with proportionate 
lean for balance. Each rider can pedal land gear! at 
his or her own pace, allowing one or the other to 
take a breather while underway. And if things just 
don't work out, it uncouples in less than a minute 
and you go your separate ways. Instant Tandem 
Co. is at 1307 Kirkland Avp., Kirkland, Wash, 
98033 



Eagle's tops 

An exact accounting Of ihe blalZ ihai preceded last summer's 
invasion of Beirut by Israeli forces may be some time In coming, 
depending on continuing tensions stemming from the action. 
ScutUebutt has it. though, that Israeli F-l 5s were completely 
dominant in the air war enter Their closest rivals, the Mig-25 
Foxbats flown on the Syrian side. Although the Israeli air effort 
was greatly enhanced — with a two-day, in-air kill score of as 
much as 8€ to zero — by electronic and weapons systems of their 
own design (or major modification J, the record apparently, once 
and for ail r confirms that the McDonnell Douglas F- J 5 is the best 
fighter in the air Today, as the company always claimed it was. 



IWo USAF Eagles over r ho Hampton, Vs., Coliseum. Pianos art? 
Frzm the first sir defense squadron using F m l$s- 



Whatsit revealed 

f 

Dr. Sidney Jones calls his invention the 
Conformable Wheel. A flexible outer covering 
usually protects the spring steel as&embly. 
Besidee wheelbarrows and wheelchairs. Jones, 
a native Of Malvern, England, sees 
agricultural, industrial and military vehicle 
applications for his brainchild. A normal 
wheel, says Dr. Jones, won’t surmount an 
obstacle that exceeds one-third of its radius; 
the conformable model climbs barriers up to 
three-fourths of its radius. 
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YOUR PRESENT STORM WINDOWS ARE NOT ENOUGH! ! ! 
The Tor life II system can double or triple 
insulate 10 average size windows. 



SAVE MONEY 



One T wilt* kit can cover over 160 square feet of window area. This means \ 7 ,1 

you can slop heat LOSS and PREVENT cold air infiltration from ten average ' /] 

size home windows. With an energy savings that may equal ten times the jfS&t' 

cost of one kit. rjaKV lpp~ ~ — j 

The Toritt* window system has been used exclusively by industry both SR 1 / « 

here and abroad for many years. Now limited supplies are available for L^tc\ 

public and private use. The Torltt • window system installs in five minutes, \{\ 

using no nailing strips, screws or tools. Tortile is a totally new 100% optl- t u $<3^71 J vW 

call* clear and tough film with no cloudiness or hate. - 

Even should you have storm windows, you can form another insulation bar- L u 

rier against heat LOSS and SEAL OUT cold air Inllltration. The Tortile win- 

dow system creates an Inaulatlng pocket of air inside your window area by / l 

keeping cold air OUT and keeping IN your heated room atmosphere. / Nl 

Any type window, be it casement, bow, jalousie, sieei, aluminum, wood can n i/y , 

be mad# 100% air tight. Trailers, factories, farms, apartment buildings, I \\ “■ — ^ 

churches, hospitals, schools, motels and virtually every business can use , A 

this system to realize substantial energy savings. " 

No other window kil available on lha markel today offers the amount of window coverage and energy savings ol 
the FoWfta system. 

* Tarttt* is 100% optically CLEAR. You don't even know It's on your window. 

• We have developed a n exci usive acryl ic po i ypropylen e fasten ing syst emthaiaNowsthe Tor If re 

ft\ , film to fasten to the inside window frame, molding or well. 

B,', A * No tedious measuring or cutting to exscl dimensions. All excess is trimmed after Tortttm film 

t has been Installed. 

mavT n » Designed lor use on the Inside No climbing ladders or difficult ouiside Installation unless you 

Jfl * Can be taken down, stored and reused for next year. 

Durable, strong! ' * The Tariff system offers the same cost saving benefits for saving or your air conditioning 
biob lens He alrenglh COS IS. 

hh * The sun's ultraviolet rays have a minimal effect on the Tariff film. 

sB * The Torttta comes packaged on a roll, not folded or creased, so you are assured of receiving a 
LTXT V quality product 

'[ : . iL. ■ ■ Toflltm film is a Grant 50 inches wide by Over forty feet long, For a total ot 160 square feet for 

... ., , ~ ■ (j ne hit. 106 feet of fastening system is included plus complete instructions and pictures show 

1 Cf l J | JB Ing siep-by step installation. Reorder forms are included tor fast and easy ordering. TWO kiis • 

1 j one roll 50 Inches wide by BO feet long THREE kits ■ 50 inches wide by 120 feet long. 



A J 

to 

FHt anr »lie, 
ghjtpg window 



You can test Tortile in your own 
home wlthoul risk. Trial test any 
two windows in your home. Com- 
pare the temperature and overall 
comfort. Should you feel that our 
system does nol perform and you 
are convinced that it is not every 
bit as effective as we say. return 
the unused portion for a com- 
plete refund LESS POSTAGE 



VISA and MASTERCARD 
Order Toll Free 
1-B00- 523-2005 

24 hours a day - 7 days a week 
Opera I ora onFy 
qualified to Lake orders 

Pennsylvania Residents 
1-21 5-443-0307 



ONE COMPLETE 
KfT FOR A LOW 



14 9 ! 



Epvy IB M tipper 



lo open lot access 



GUARANTEE 

SHOULD VOU HOT BE COMPLETE 
LY SATISFIED R£ TURN UNUSED 
PORTION WITHIN DAYS 
FULL REFUND LESS POSTAGE 
AND HANDLING 






rflpr" Manufacturing, Inc. 

1 Torllto Division Dept. PM-12 
| 220 Jacksonville Rd., Hattoro, PA 19040 

( Please rush me kk|a compiele wilti easy In si ructions at lile Epw price fc 14.95 PLUS $1 50 

POSTAGE far ONE hit I hat certains 1M &£j uftrfl letrE TWO KITS 3^0 tquitm 4*0£ T&r KB M PLUS 11 35 

I POSTAGE. A tavFngt of il.ltt m purchased saparaEaEp THREE KITS squaia raet for H l 95 PLUS 
POSTAGE. A Mvlngi Cf VLW If purchased separata ly. TOTAL ENCLOSED CHECK of 



. NO COD a PLEASE 



CHARGE MY VISA 
ACCI No 



MASTEHCAHD 



Supplies are limited. 
So please don't delay. 



AFT HO. 



J CITY 

1 Orders to CANADA 



STATE _ ZEFPODE _ 

ChEKk oi mpnev Ofd-fiT musl be -made payable 



U.S. DOLLARS 



and (t.OO MUST BE ADDED TO COVER POSTAGE 





(Continued frvm page 32} 




Originally designed especially as a workhorse for tho Scandinavian marker, the Skan- 
dic 277 and 277 Ski- Does with long tracks for flotation are popular bore, as wall, 



Bombardier's snowmobile trailer, tba 
Carry-Boose, has 10 cu. ft of storage. 
Flat-bed Ski-Boose takes larger gear, 




Largo John Deere Spot-din 9 has a heavy- 
duty, 43G*cc engine with oil injection, CD 
ignition, plus long-travel suspension. 



Fast and lightweight. the Moto-Skf Mirage Special with a 3&8~c c EomlMrd/w-Hoiax 
engine is one of nine models that include Futures, Ultra Sorties. Softies and Spirits. 



Ski- D m and MotoSki models. and 
there an? new snowmobiles from John 
Deere. Polaris and Yamaha. The five 
makes will service a market that now 
seems to be developing slowly tout 
surety, and with fewer growing Pains- 
Today's engines are quieter than in the 
past. Slide-rail suspension and ac{jii 5 t- 
able springs provide a softer ride Bel- 
ter brakes and kill switches are making 
the mac-tunes safer Drivers now can 
buy more speed than they can sensibly 
use, so there is less incentive io race 
every other snowmo in sight. Drivers 
now know about the dangers of jump- 
ing, drowning r hitting wire fences, 
frostbite and excessive drinking. Most 
operators seem 10 travel more carefully. 
With well-main tain ed trails around, 
there’s less temptation to criss-cross 
private property; And environmental- 
ists have SO many bigger battles to fight 
that they seem more willing to share 
the winter landscape with the fun 
machines. 

This year, all the manufacturers are 
also producing ^workhorse' F machines 
with long tracks and increased flotation 
io iow heavy toads through heavy 
snow. Although the rigs can all take 
time off for fun, they are designed for 
the commercial use of loggers, utility 
linesmen, emergency, rescue and trail- 
maintenance workers, and are favorites 
of ski resort operators, ranchers, game 
wardens and the overseas markets, 

Ski-Doo s extensive new line starts 
off with the lightweight {285-potmd) 
Elan with a single-cylinder Hotex 250- 
c C engine and bogie- wheel suspension. 
Also dual-purpose utility machines, the 
Nordik and Skandic are for commercial 
as well as pleasure snowmo markets. 
The Nordik has a long, 124-inch track 
end low-geared, 36fl*cc power, while 
the Standi e 277, with 269-cc engine, 
end the 377, with 368 cc, have rear car- 
go carriers arid extra ‘long 139-inch 
tracks 

Tho Alpine, with a single steering ski 

■ Tjywft mm to* jwga 641 







The single-ski, twin-track Ski-Doe Alpine , with its extra UquiEre, from John Deere, is a big, 43&*c-powered r Ikfuid- 

re verse gear, is a popular utility trail and ranch machine, cooled machine with both heat exchanger and a radiator. 
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* u~t nn 
*U*JU 



QC*“t 

O Zftj 



Professional Equipment 



Everybody’s Prices 



3801 

DIGITAL 

MAG 

TIMING 

TESTER 



3706 

DIGITAL 

ENGINE 

ANALYZER 



Here's what out users are saying — 

■'( honestly Ihink I ms is Ihe greatest tool lo come along in 
years." — FJ.S.,, Hamburg, NY 

"I Vs the best looi invest men 1 1 ever made.” — J, L, Tor- 
rance, CA. 

’’Excellent tool Paid for itself in two months.” — Machanic, 
Austin, IX 

Here is the digfetea analyzer that conducts more teste, mote 
accurately, on American, European, and Japanese cars, in- 
eluding 1983 models. than any other hand-held analyzer. \X 
tests 2 , 4 . 5 . 6 , B cyclmder and notary engines. It has a hrg h- 
in Ions I ty, fourdjgil display. It’s small enough to fit in your to o' 
box It works off the car’s 12 V bailery and requires no other 
power source. You can use it tor tench work «i!h the optional 
110 V AC adaptor (p.n, 4560 , only £ 26 . 00 ). 

ft tests what other testers won’t IE measures lach on all ig- 
nition Systems — Including con ver Mortal electronic. CD. GW& 
03 and C-4 systems (except IH vehicles with Preslohte ignition 
system). IL measures volte — even on electronic modules In the 
newer cars. II measures ohms — even as tew as .2 ohms Tor 
ballast resistors. 

It checks the new computer controlled carburetors {such as 
GW Computer Command Control, Ford’s E FI, etc.), it checks all 
the sensors For I ho Electronic Control Modules, such as throttle 
position, barometric pressure, engine coolant temperature, etc. 

Only £145.00 + £2 50 handling end shipping. 
<A_ nb<* UfliwN dwell r to iin* 

tvary riNHntl«r ft Shown in- tharp CFllfl [JlgllL Hfl I hi 
Wlflh-l f Ltd! duo Mf Hmgui: worn tfJsJn&uUK I ED 
Kfl ihnlHi id kiducact a werri ttm up Busni<ni in i iit 



Hemember the last lime you had lo ume an auto's engine? 
Remember how you firsi had lo clean off the liming mark on 
ihe pulley which, in itself, was difficult lo Hnd? Remember how 
you had to walk back and forth and take several readings, 
because you had difficulty seeing I he timing light lo get ao ex* 
*0! readout? Would you like to be able to adjust an engine m 
one-third Ihe time? 

Now you can. with the 3801 Wag Timing Tester from ALL- 
T EST, INC. lt r s a digital tester that meeis today's demands for 
precise timing for maximum motor performance and fuer 
economy, Ju&t ait the 3801 slop Ihe alf filter* plug It In, and 
read Ihe exacl timing and FI PM directly on the display. 

The 3801 was designed lo meet Ihe precise timing demands 
or gm. Chrysler, and Ford and amc on looav's complex autos. 

FUHCTF0M8 

— Initial Timing lo Set Distributor 
Puleating LED s indicate proper 

operation of magnetic pick-up and 
fl Inductive pickup. 



Checking Vacuum and 
Centrifugal Advance al 
High RPM 

ADVANCE 



m/m 

totem proper * ■ 

pi /; MBRTKB -i HRfRI 

mipMi it Piet _ ; MfI 

■ r-- r 

■utw 

RPH RPH 

- Inductive lack: Just Clamp Ihe inductive pickup On any Spark 
plug wire, and read RPM on the display 

— Diesel lech: GM diesel cars — use 1 1 to sol tele speed, 
check governor speed, accessories* etc. 

Only $169 * $ 3.50 handling and shipping. 



RH 14 JFW q n-n»p nlinjul CD «M *t*CtTrtB IgrtllltiH 
lYllNM. Hul Up D ft pfinATf St Che nl ine «plk 

Witt ■ 0 Ep SO 

* C-hiPflcHfl IfllMII TMU 

* Hfftilrfliliq Cgnlrnl 

Module l«iti 4 P«biii Hpiuiiitei T csci * I44 
dlcflt LCD irt£»bn OaWkhH AHenuiap ikude 
■hue ertfiro U winkif 

ID OHMS B. 3 10 lUWMJHMS 

* WfclkB Tnli i«*lllu1 CoH Tttft • ilecUonJC 
Control Module t(Us • Sturt Plufl Hfirt Tem 

HIQHMS 1000 Id HHflHDHMS 

(Rlidiny JutomAlkilly cflangfli Horn ip 

&KKS 10 HI DHMS), 



Jncondiliorml GuDrsnlw 

ALL-TEST guarantees Ihese analyzers unconditionally. Try 
:hem lor 30 days; if you are dissaiisfied with our products* 
return inem ror a complete refund, including shipping charges: 
^nd owe nolhteg. 

What about sonic*? Every unit is put Ihrougn 5 rigorous QC 
esis, Fncluding a 24-hour tesl — equivalenl to 6 monfhs of so- 
lus! opntiong. But. in case anything goes wrong, ALL-TEST 
will repair or replace any unit absolutely hee of charge for Ihe 
hrsi year and will aiso repair of replace the unit on a fiat fee 
basis for Ihe hr&l five years. 

Either unh, packaged in durable AB5 carrying case* comes 
complete with leads, operating manual, and warranty. Order 
yours lodayE 



# C-ranilng Tests * Clurplns ThiIs 

* tvFTtni KKnw Tnli fm* incluricdi iHwill 



Payment mettiod l_ Checlt or Money Order 

□ visa □ mastercard a c.oa 

Card No. „ Exp. Dale_ 

Products □ 3706 □ 3601 □ *550 □ Send Calalog Only 

inrncrt fendenis 6*75ai»i T*i 



Send Check. Money Order 
or request COD Shipment 

CALL 1 - 800 - ALL-TEST 
( 1 - 800 - 255-83781 

In ininois call coll (312* 397-7870 



ORDER 

BY 

PHONE 



Organization 



W» OF Upfl*rc*Fd *mKor™& 






AuId *nd Trw* OlapmUc Equipment 

DEPT pm- 12 PO BOX 65 
Rtfhhg Meadows, IL 60 000 
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MEW MACHINES TO SKIM THE SNOW (Conti nued from race M l 



r 







; JUST LACE IT UP S G Of Learn lea^rcmft \ 
i as you comptett This beauUM leather check - 1 
| book cover we ll send you everythin you ! 
[ oeeO, plus a FREE 1963 lefllfrercraft catalog ! 
* packed «d|ft hundreds of exciting protects. ■ 
; You also get a SPECIAL BONUS — ail for ! 
i Ml 12.00. 

i -»x Snd H® bkI — Eftacl cri 

if IT— | iMiiiiim 

p| (1 11 j J 4 , 1*,— iHtbliifl^Ufamrl 



i 

i 

L 



Oriffr no( good ftrtsde- Ifts 
U.S. and jXHte&sCfli 



«^11rMM«addn! 

■ in 



i 

-i 






NEW— FREE 



COLOR CATALOG 

FOR CHRISTMAS. 



El B H 

C wflte a Jarmlp 



VIKING 

W CLOCK CQMPAMY 



Direct to the public. 
Quality grand- 
father clocks 
mantel clocks and 



others. In kit or 



I'jAuh LLLViti *ir? era/lfA 4 / ih* 
fuMtf rm'j ti «i*. 

Hr fJirrry, /s T 0 (**#!%, rea 

IW ^VRLrJ lIFiJ 

E'rJhi^g- it tAr crJv ti3w^paj<> 
aff*+t a Ltfetimt 
ewr flWil W flPWWUP- 
Ji nrer from our /ql-ectj and 
uw iAnmuwA of dolbn* off 
inmfMirabit civcki an dept 
Ham. 

• SoIi4 tfefiaA Weil tier nun 



move nlenli . 

• Pronipl A clotty ntuJ nuxwy 
hack RLiaranJee 

* All kill art pttOI *P4 
rtqtiire m light ^Jidjdg 

ind {tabbies 



Phone 20 S/ 943-5061 ■ Sox 490 , 
Dept. PM122, Foley, Alabama 36536 



and twin 1 39 -inch tracks using two for- 
ward gears and arte for reverse* has a 
498-cc engine for heavy- duly work. 
Light and agile, the Citation single-nd- 
er 3500* one-or-twc 4500 and sporty 
SS use 269-cc and368-cc engines. The 
Everest 500 and Lquid -cooled I/C are 
luxury models with 497-cc and 463-cc 
engines. Four-wey suspension and 
497 <c power are features of the Bite- 
aard 5500 MX, while the even speedier 
52J-CC 9700 has liquid cooling. 

The Moto-Ski Spirit, Ultm Sonic, Son- 
ic. and three models of Mirages and 
Futuras use 250-cc to 497-cc engines, 
including two rotary models. 



Added to John Deere's 436-cc Trad- 
flre LX, 5 port fire and LiguJOn* are new 
339-cc Snoflre and Sprinifrre models 
with special direct-drive systems for 
lighter weighs and improved durabili- 
ty. 

Polaris Star, Sport. Super Sport, Indy 
Trail, Indy Cross Country and Indy 600 
(called the fastest of production sleds) 
use power ranging from 244 cc to 597 

cc. 

Yamaha's new line includes the light 
Bravo* Emicer 300, long-track Enticer 
340T, Excell 111, SS440, SRV, and high 
speed Vmajc* with mills from 246 cc up 
to 535 cc. EM 




JVswest in the Futuna Moio-Ski lino, the 300 is rated as a high -flotation* long-track 
machine with 3G8*oc* cil-fo/eo* <*. twin-cylinder engine, has adjustable disc brakes- 





Yamaha's Bravo., al 2Q1 pounds i if Ugh r- 
estin seven -model Yamaha fine* has 246- 
CC engine and is Qn& of least expensive. 



Developed from marathon races, Polaris 
Indy Cross Country mounts liquid-cooled 
power* optional cooled brakes. 




A workhorse for thA international market, the Polaris Lung Track is powered for pull- 
ing loads and maneuvering in deep snow of logging trails with a 148-inch tradt. 
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LIGHT FIXTURE 



LIQUIDATION BUREAU, !NC. 3515 N. 43rd AVE. PHOENIX, AZ 85031 

MUST LIQUIDATE 

AT FAR BELOW DEALER COST 

2 MILLION DOLLAR INVENTORY OF 

BRAND NEW MARCO POLO CEILING FANS. FAMOUS SINGER 
VACUUMS & REMOTE CONTROL COLOR TV'S 



INCLUDES 



EASY TO 



INSTALL YOURSELF 



LISTED 



SAVE UP TO 

BEAUTIFUL ANTIQUE BRASS HEWING 4 

52" REVERSIBLE CEILING MN “° UHa 

WITH VAHI ABLE SPEED CONTROL 

Sure, you' m# SHU "filfll" bflloru an til I in plans NFVEFL wch a HUGE PRICE 

CUT on a brand as lama us as MARCO FOLD Check ihis modes out anywhere md 
you'll see otir JiquidihOTi price IS Up loilVO.OQ less Shalt anyone else 1 
This is not one 0 ! ihose cheap 1 * made. UghtwtiQhi mufleis yau see stcut-r^e 
prices This is i high queNly. heavyweight u-mt lhat compares wilh :fta EE 5 T on 
the market! And i[ cpitj j u*i pennies a day Ett specie and can pay for itsetl in 
IN E RC y SAVI N-fiS nm e He re's hgw : yo u tan Ic #er you* therm ostal al I wltUer 
long and ahi 1 slay eointoriabie because the nasi ad air rises rg the «Ntog and The 
fan gently rior-cu lilei I he warm air downward increasing the IteaUftO exigency 
Savings or up 10 25% on your heeling ddsIs ate possible And ir. the summer 
similar savings cut ei« condiitoramB occur tiHcautt of Eha improvement in air 
circulation 

Here is 1 graai oppgri unity lo gal 2 or 3 ians ro 1 aboui the pride el one Bicau^a 
our supply r? limited, orders wiir db filled on a firsl-cetne-lirsi^served basis Bf 
sure and tall Or mail your Order right sway before gur supply ?s ipEd, 



FEATURES: 

RETRACTING CORO 

H«IM 2 Q FT. COHO | 

« KQlOOOVIRLOftO 
:iR.CU>T BaEAkER 
liiiietr ra eta' 
iimaqi riftbiHci 
ladgiK Ip 



- IMPOSITION 

^LfCTOfl 



- TOP FILLWa 

RUG 

am 

OISPOSIPLI 

| Ml 



SINGER (U.S.A.) I 

UPRIGHT VACUUM 

BRAND NEW 19 B 3 MODEL 

umiva rabie recession conditions has made 11 
necessary Eg nguidiEe this inventory o 1 SrNGiR 
VACUUM C!_E ANE FL£ ?A 3 Ora 5 Lie price re duel ion 
Now VDil Cih buy tor a price BELQW DEALER 
C 05 TI 

The Singer Gq-ti party has ueen marketing sewing 
machines antf f . flOR GAftf PRODUCTS Ipr gve<r 
50 Years through lh-sir long; history they fliva 
known lor QUALITY fi£ LIABILITY anfl 
SERVICE These modEi If-iMO vac sums, wilh a 
FflEE ift of articNmenis included, compare wish 
Che be&t on the market today Caretuliy examine 
theTisfol features and you'll sab I bey are only 
included on the mp&c ^pensive vacuums l 
And Sing-er'* one year (patis antf la tror ) Tailed 
WARRANTY is backed bv eursns or singer 
eiitfnttntars NATIONWIDE 

I Bur supply rillifiilie ao be atfre and ciN Uf rmil 
your order NO Hf\ 



■ tnsmDN 

HiNOLI 



SUGGESTS D RETAIL 

UP TO $249.00 



FEATURES: 

# 7 YIAfl WARRANTY - HARD WPQD CANE B LAOIS - 
FREONEHEn BASE (for uiry ImlalliflQa) ■ MOVES UP 
TO 0,100 CFM * DEPENDAILf, QUIET. 35 POLE 
MOTOR - SEALED BALL BEARINGS (ID oiling 
required) ■ DIRECT DRIVE (io fetllt or pul ley if ■ 
VARIABLE SPIED - UOHT FUTURE INCLUDED (*>l 
Be Intel led erILM or pUIqut 1 1 git) - UL LISTED ■ 
■ OUMTIJIC HARDWARE INCLUDED 



SUGGESTED RETAIL 

UP TO $289.00 



*9995 



■ SllOtR I V H 
WMflAKTt 



ElKTfDH With 

tin d 1 1 mn* 

Pflftr 



■ sprr vinyl 

■UMPfH 



COMPARE THE FEATURES 
COMPARE THE PRICET 



• iMUntUbUSIVE 

IMT 11 " 



- IMLUMT 
HEADLIGHT 



FACTOHT HEW! FKTORt PERFECT! 



36" C-. 

METAL^i 

CEIUNG FAIT 

Thi* puiMA 3 frliJci 1 *n epanras 
■ ram- 1 E iPEEO wall magnred 
ipjfch. Avj-iia b 1 * in tixit Dfbrewn 
S Y|1R WXftRAUTY 



IUSOE 5 T 1 D htTeiL 



IP TO $99.00 



PDmAHO (PORTABLE) T3 M 
REMOTE CONTROL COLOR 
TELEVISION WITH TOSHIBA' 
BUCK STRIPE PICTURE TUiE 

it»d STIE* ■ flp DAY WAR ■ 
R.AN"Y- 2 YH frlCTU« TUff -OVH 
5 DO itrvicb ttmfcFi In tamintnia: 
U.& 1 Ci*iU FOR INFOA-MATIDACS 
« (299 dOto- MODEL - 



, a UO-G E St e d hitaiL 

I UP TO S 399 .S 5 



syQ9s 



| LIQUIDATION BUREAU, INC. 

P *% [>. AVE . PHOE HIA , AZ D-Sdli 

1 mn 31 IE 4 P urfiiLN 1 MiuL^i I a! AH h EaCh aDD IW H SHftfiNi I h a | i n l lUh rgi U(m jh i 

1 Mw m*bw pftDU 1 aiLWG wwi.j n an n each :add ih k ahrpei*8 1 niac-jhn hjr ^lh vum 

1 PAIUJ M' 4 E' IPG «Hl+i *= IZI H n P"QWN |3» 1^ DC shipping I n 

I IAGHWI) 

I in-' POPUAVD II- PDL4I- 1 rt HI r-T IZU 14 LACK lADD-JID H IMIMG t h J^O JAG Fija EACH VM m 




. U Y CrtECK OR MONEY qnOE a IS ENCLOSED ( ARIZONA RE&IOE Ml S ADD ESTATE TAJfp ! 
CRftRGt MV : J . MASH BCA hO □ YlS A O A«*l CAN IK FflIS S 



CREDIT CARO CUSTOMERS Afi 

MH VI S- AH D- AM E HlCAH EXPRESS 

ORDER TOLL-FREE: 1-800-992-0867 

IN ARIZONA: CALL 602-2 54-5231 COLLECT 

LARGE QUANTITY BUYERB: PHONE FOR VOLUME DISCOUNTS 
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Plt'ASf PRINT PL EARLY 
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Hue pi (giHJ mar iMfuch carnm 

dt rel n«<mj|iy eallver to your 
1 n C Ui-S 1 * n&rt wilh inn *rdar ssir-f.g 
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Driving The 
'83 Mazda 626 



Goodbye, frumpy oid 626, and hello all-new, 
faster, front-wheel-drive wedge! 

BY BILL HARTFORD .vw,\hgimc> u:;- 



Five door hatchback runs slalom with 
sJitcta on "sport' ' sotting Fold the 
raar soars (inset) for e station wagon. 



P ressed in the driver's seat of the five-door hatch- 
back, in tho 100-mph groove on the banking of 
Mazda's high-speed test track, I slowly removed my 
hands from the steering wheel and folded them 
across my chest. 1 wasn't going anywhere — maybe 
just around again for one more lap. Like a Japanese 
stone lantern, the car was in perfect balance, and it 
would continue to defy gravity as long as I didn't lift 
my foot- 

Baianced is the perfect word to describe the all-new 
€26, Balanced, but not bland. We put enough miles on 
the three models in the line to be sure that Mazda 
accomplished what it set out to do with its replace- 
ment for the original 626, introduced in 1978. That 
was to achieve the best balance of qualities for a mid- 
size family car; be roomy but lightweight, be fast 
enough yet fuel efficient, have sporty handling yet be 
smooth riding, and be good-looking and, at the same 
time, practical and comfortable. 

Mazda didn't feel that in the old 626 it had an inter- 
national. mid-size car that could go the distance — be 
contemporary right through to i990, That probably 
won't convince owners of original 626s that they've 
got an out-of-fashion set of wheels. They've Jiad few 
complaints and, in a PM survey, an extraordinary 97 
percent said they'd buy another iPM Owners .Report: 
Mazda 626, page 80. Dec. '79). 

To build the car it wanted, offering improvements 

[Pieesfi rmri to awb §s) 




Two-door coupe has fast Barodynamics, drag coefficient of .34. 




Four-door sedan is expected to he the best selling model in One- 




Five-door hatchback is versatile, but rear heedmoin is tight. 
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I his time ol 1 the best place to be is 
on the get tin end oi George Dickel 
whisky. Ibr one simple reason 
W hen ipu drink this lennessee 
whisky, water need never pass 
your lips. Its that smooth. 



ti tlie outer hand, givm Vj<x>rge 
Dickel has its rewards as well. V>n 
can be sure your friends will enjoy 
it. And, il everything goes accord- 
ing to plan, they may just get the 
hint and give some lo you, too. 



M«*E IN TENNESSEE ■ 90 PROOF -OEORCE A DlCKEL A COMPANY ■ TUUAHOMA, TENNESSEE >40: 




Wouldn't you love to buiJd this historic ship 
rric*d?r> lt'&&trw^-Kfi|E&H 2T repli&B of ih»Stf#r„ 
a Virginia pitot boal of fWS. Well, now you canF 
And yw don 'i fiavo to tie a craftsman to do sa 

It Booty Isn't Hard 

Even rf you've never tajili a model before, you 
can build Ita Swift The secret ig in our M, 
designed especially lor the first time modeler, with 
pra-eui parts lhaa make assembly easy. Big, clear 
plans and Irstnictiont guide you ever y step ol the 
way through hours of the most telling tun you'll 
ever have, And when competed— a museum 
qualfly model you'll display with pride, with gleam- 
ing brass fittings, walnut planned hull, delicate Jig- 
ging— litoiiko in every detail 

mm TOOLS! 

Sian iups fascinating hobby, r»w? Our spe- 
cial offer includes in* Swtfi kit pdyg all the toots you 
need, miniature pliers, hammer, knife, tweeters, 
drift*, sandpaper, glue. and more \tau don't have 



to buy anything ease. Tools nonmaNy cost $19 55. 
but they're yours FREE when you buy the kit for 
only £39-95 (plus £4 00 handling and insured 
del-wr y). If toss ihan dePighted. return kit and tools 
to it hin 30 days for lull refund 

Credit Card Hokter* 

Can Order Kite Toll-Free 

Can flOO-52fc-2596, Monday Through Friday. 
9 5 EST In New Jersey call 201 575 6253 Or use 
coupon be taw to wnsj Chock or money order 

m ^m r ~ EXTRA BONUS* 

■^2** Sal o* two solid brass cannon on wah 
ja/tM ngi carriages to be magnsnu amidship. 

S 4 90 value, sent FR iE with your order. 

Ful l color catalog iltostrales largest selection 
ol Tine wooden ship model kiis and toots available 
anywhere Frigates, Examines, other historic 
ships tor beginning and- advanced modeler? 
nl FREE wit 



£3 00: sent I 



; Wild kiT orttof 




MODEL EXPO, INC. 

23 Just Road. Fairtfefd. NJ 0700B 



MODEL EXPO. INC 

CfcfH PM-1Z2 

23 Just Road, Fsirflott, NJ 07006 

Please tend ... _ . h'rtA of th* SWifr @> 

£39.95. plus FREE tools and cannen*. Check 
or money order enclosed. tP lease add £4.00 
tor handling end msumti delivery NJ 
dents muat add $% sales iai > 

Z. Send Catalog only £3 00 ancfcreed 
Ngmg 

Add ten 



City 



Slate 



L 



1 



I'nSi 






PMV1BIG TUB MAI PA *It 

over the original model in every catego- 
ry, Mazda styled a w&dge-ahaped body: 
went to fToni-whed drive and four- 
wheel independent suspension; de- 
signed an all-new. more compact, 
lighter, higher horse-power, two-Uier 
Four and applied a lot of original Ideas 
for improved driver and passenger 



calling the shots, ignition is transistor- 
ised Incredibly compact,, the Four 
weighs only 328 pounds (vs. 385 for 
the old 626) and generates 83 hp at 
4,000 rpm. Torque is \IQ ft.-lb, at 
2,500 rpm. The "square" power plant 
(3.30-in. bore, 3.39-in, stroke) gives 
slick-shift 626s a respectable (Mo- 60 
lime a shade under 12 seconds and a 
solid lOO-mph top speed. 

Along with performance and fuel 




comfort. In the coupe, for example, die 
rear quarter windows swing open and 
closed by motor drive; and on all mod- 
els there's an 'active" vent in the cen- 
ter of the dash, with vanes that slowly 
and quietly oscillate back and forth. 

Size and weight 

r knew the new 636 was roomier at 
first sitting. Headroom, tegroom and 
shoulder room gain about an inch over 
the old 626- However, headroom is lim- 
ited in the rear of ihe five-door, espe- 
cially sunroof models where a thicker 
roof is need ed to accommodate the slid- 
ing panel (and Mazda is exploring a 
preproduction change to correct this 
shortcoming). 

Compared to the old 626, only the 
wheelbase of the fwd models is the 
same; 98.8 in. Here's how other dimen- 
sions Slack up; length, 1 77,8 in. (3.9 in, 
longer); width, 66-5 in, (1.2 in. wider); 
and height, 55,5 in (1.1 in. higher). 
Despite the slight scaling up in size, 
weight has been pared to between 
2,400 and 2,500 pounds depending on 
model, compared to 2,600 pounds 
That helps fuel economy, of course, 
which Mazda estimates to be 29 mpg 
ertty and 41 highway, with the standard 
five-speed transmission. 

Performance and economy 

The nfiw in-line Four is a single over* 
head-cam design that mounts trans- 
versely. Carburetor ts feedback type 
with a new engine control computer 




The standard ssats can be enlisted six 
weya and have excellent lateral support 



efficiency, what you want from an 
engine, especially a Four, is smooth- 
ness and quiet. 

Here, the engineers applied all their 
expertise (which is considerable, since 
Magda's the only manufacturer making 
gas, diesel and rotary engines for pro* 
duction vehicles). Engine noise and 
vibration were reduced in the design 
stag® by use of a spherically shaped 
cylinder block, short piston stroke, 
mote rigid crankshaft, offset aluminum 
rocker arms, camshaft drive belt in- 
stead of chain, insulated exhaust mani- 
fold and attachment of radiator and 
engine to form a single mass for 
dynamic damping. Then, for good luck, 
the engine (and (ransaxle) is mounted, 
via silicone- liquid-filled rubber engine 
mounts, on a setiuperimeter frame. 
Noise level of the new Four at open 
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throttle is better by a few dodbois than 
the old engine, and at idle it J s so inscru- 
tably quiet you can almost hear the 
sound of one hand clapping. 

Handling and ride 

If you want ride comfort In town and 
handling stability on twisty roads, artd 
you don't want to stop and change 
shocks along the way. order tha two- 
door or five-door with Mazda's exclu- 
sive Electronic Variable Shock Absorb- 
er system (EV$Ah It's so simple: Sole- 
noids on the top of front and near 
shocks rotate a valve in the shock body 
to change fts damping characteristics 
Just set the switch on ihe dash to nor- 




Solenoid si top of front strut fewer is 
MOTt of Mazda's smart suspension A/1 
four shock* ftsw sdlust&bte vaira^, so 
or fbm damping ebaracurteEics can 
be selected with b das bboard switch. 

inaJ or sport. When you leave it on auto- 
matic you get a soft tide white poking 
around, but front shocks are automati- 
cally firmed up over 50 mpb- 

Sleering is a precise rack-and-pinion 
setup, and the 626 turn radius, curb to 
curb, is 33-5 ft. Brakes are disc front 
and drum rear, and the 14-in, wheels 
take 165 SR- 14 radials or optional 185/ 
70s, 

High comfbrt quotient 

Tha 626s are a Sporty bunch— in 
handling, styling and performance— 
but still offer comfort worthy of so* 
called luxury cars. 

However, the 626 does it at a starting 
price of S8.QOCX Even stripper 636s 
have split folding r ear seat, remote 
releases for trunk and fueJ filter door 
and Other conveniences; then you can 
add nice touches like electric side mir- 
rors, central door Socking and cruise 
control. 

Additional options are at your discre- 
tion: digital-display dash, e/c. electric 
sunroof, three-speed automatic trans- 
mission and so on. It's easy to tip 
the balance on the side of luxury, but 
with the new 626 you can do it with- 
out too much imbalance in the ol" 
checkbook. FM 



FREE 

GOLD! 



November, 1982, 
Philadelphia, Pa 

“The U.S. Gov- 
ernment announced 
recently that 1982 
will be the last year 
for minting the cop- 
per Lincoln penny. 

And already these vanishing 
historic coins are being hoard- 
ed by wise collectors and 
investors. Thus creating a 
severe shortage which, in him, 
will have a dramatic impact 
on future value. 

The International Mint, 
however, announced today 
that a limitec number of 52- 
coin sets of valuable 95% 
Copper Lincoln Memorial 
pennies are available for im- 
mediate acquisition by read- 
ers of this publication at the 
low price of just $14.95 per 
set. The corns cover every 
date struck by U.S, Govern- 
ment Mints. Each coin is 
flawless in Bril Jiant Uncircu- 
lated condition. A deluxe al- 
bum is included at no ad- 
ditional cost. 

To commemorate the last 
1982 striking of the copper 
Lincoln penny. International 
Mint will send to each pur- 
chaser of the 52-coin Lin- 



coln collection a 
magnificent mini- 
ature solid 14- 
karat gold Lincoln 
penny absolutely 
FREE. This free 
gold coin offer is 
valid only as long 
as International Mint's limi- 
ted Supply of the 5 2-coin sets 
lasts. 

To qualify, call Lee Col- 
lins toll free at 1-800-345- 
8502 Dept. LP-1 536, (In Pa, 
call 1-800-662-5180), and 
charge your acquisition to 
any m^jor credit card, or 
send your name and address, 
plus S 1 4.95 for each collec- 
tion (LIMIT! 5) to Interna- 
tional Mint, Dept. LP-1536, 
390 Pike Road, H un tin gdon 
Valley, PA 19006. Please 
add £1 .75 to cover insurance, 
handling and postage. If not 
completely satisfied, you may 
return your 5 2-coin set (s) with- 
in 1 4 days for prompt refund 
of full purchase price (except 
postage and handling, of 
course). In any event, the 
solid L 4-karat gold com- 
memorative Lincoln penny 
is yours to keep. An £8 value. 
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Warning: The Surgann General Has Determined 



Thai Cigarette Smoking Is Dangerous to Your Health. 
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THIS TIME IT'S HERE TO STAY! 



The on-again, off-again Jove affair with turbos 

is on again— this time with a vengeance, by don fuller 




us: Haw spina 
turbw& a: high 
Spited Compressor 
an a common shaft 
spins dr same speed 
forcing great gulps- 
of air rhrPvtgb 
housing iftlEt ihe 
intake mamtbltt 
and. ultimo Z&iy 
ctiguiv cylinders 
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long gone, however, and today's turbo- 
charged engines a ns more sophisticat- 
ed than anyone in Detroit — or els#- 
where— ever dreamed they could be. 

They're more commonplace, too, as 
auto engineers struggle with the prob- 
lem of getting decent acceleration from 
minuscule engines loaded to the gills 
with power-robbing accessories by 
American buyers. So far, t urbochargers 
seem to be the golden answer to the 
questions that have plagued car manu- 
facturers for the past decade- It's easy 
to think the primary intent of a turbo- 
charger Is to make a car go faster. 
Every factory turbocharged car that 
ever rolled across a showroom floor or a 
two-page magazine ad has been touted 
for its ability to got with the program 
when the throttle goes down. There's 
no denying that a turbocharger added 
to a car mokes it faster* But it's not just 
because turbos am more speed equip- 
ment, stacked on the shelf alongside 
toilet-sire carburetors and lumpety- 
3 Limp camshafts. Traditional speed 
equipment increases power, but only art 
penalties In operating efficiencies. Any 
gains from a turbo are specifically 
because it mcmases e#Jc £#Jicy of the 
total engine package. 

A turbocharger improves efficiency 



by utilizing energy — energy that would 
otherwise be lost' — to drive a system 
that increases the engine's power. The 
improvement in efficiency comes spe- 
cifically fn>m the utilization of that 
energy. 

The four-streke, gasoline-burning, 
spark-ignition engine converts roughly 
one-third of the potential energy con- 
tent of its fuel into usahle power at the 
crankshaft. The rest is lost- Approxi- 
mately one-third is dissipated Co the 
surrounding atmosphere In boat rejec- 
tion. just to keep the thing from melting 
itself into a lump. And, roughly, the 
final third goes out the exhaust pipe. 
Over the years, cars, as a whole, have 
become more efficient and, therefore, 
more economical But their engines 
have not improved significantly on that 
on#- third. 

For two stroke engines, the percent- 
age is about one -fourth or less because, 
while they are more powerful on a dis- 
placement basis, ihey waste a terrible 
amount of fuel. Diesels are better, may- 
be around 40 percent or so, due largely 
to the higher compression ratio and ths 
combustion process that burns slower 
and more completely . 

For many years* aircraft engineers 
have been using some of this lost 



energy, such as ducting cooling-system 
heat or exhaust-pressure waves to aug- 
ment forward thrust. But aircraft are 
easier to deal with. They move fast 
enough to take advantage of these var- 
ious forms of thrust and their engines 
run at flirty constant speeds. Turbo 
chargers in aircraft, go back to World 
War I. 

Turbochargers have also become 
standard fare on trucks, boats, tractors, 
heavy equipment, stationary power- 
plants — anyplace the internal combus- 
tion engine could use more power and/ 
or efficiency. One reason automobiles 
ate among the last In line is that cars 
have a very particular requirement. 
They must operate over a wide range of 
speeds, and must have a certain level of 
response. In all other applications, 
these demands are not quite so 
severe. 

The turbocharger is pan of the family 
of superchargers. The incoming air and 
fuel is the charge. If it 1$ pressurized 
over normal atmospheric levels, it's 
supercharged. A supercharger is a 
compressor connected to the engine's 
intake, In vernacular, the tern super- 
charger has come to mean (incorrectly, 
by the way) a compressor driven 
mechanically by the engine. Actually, ft 
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TURBOCHARGED CARS AVAILABLE NOW 


Car 


Displacement 


Mp (a rpm 


Boost 


EPA mileage 


Price 


Price 




{«) 




(psi) 


(cUy> 


(with turbo) (without turbo) 


Audi 5000 


2,144 


130 5.400* 


E0 5 


]& 


Si 6,480 


514.075 


AudiUuattro 


2,144 


160 m 5,500 


123 


17 


35,000 


NA 


Bui ck Regal, Riviere 


3,791 


180 & 4,000 


B.O 


18 


10,366 (Regal) 


9,100 












15,906 (B i viera P 


15,238 


Dai sun 280ZX Turbo 


2.753 


160f« 5.600 


7 3 


21 


17,299* 


14.999 


Fiat Spider 2000 Turbo 


1,995 


120 in 6,000 


8,0 


24 


14.995 


12.290' 


Mentedes-Benz 300D, 


2.993 


120 f« 4.350- 


1 1,0 


27 


30.000 so 


MA 


CD. TD. SDf 










37,070 




Mitsubishi Stanon 


2,555 


145 'r< 5,000 


7 5 


21 


16 r OQO 


HA 


Pfcugeoi 505. 505 S, 604 1 


3.304 


BOfrr 4,150** 


0 r 7 


27 


14.000 to 


12,575 












20,000 




Renault Fuego Turbn 


1*565 


107 (ft 5,500 


12,0 


26 


6,400 


7,600 


Saab 9QQ Turbo APC 


l.WB 


135 tn 4,800 


" 8.7 


20 


16,200 


12,800 


VW Rabbit, JeUB. Quantum! 1-5 80 


68 (it 4.5QC'* 


too 


43 


B.9QO to 12300 


7,400 to 11 ,000 


Voivo GLTtt 
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127® 5.400 
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19 


15.495 


14 r 255 
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A draw-tftraugh turbo system places the carburetor upwind of Che compressor- The 
fual/Blr charge is compressed and heated before being fed into tiw intake manifold. 



can t ake many forms. There are big, 
positiv@'displaoement Rootes blowers 
beloved by the drag race- crowd,, axial- 
flow superchai^ers that resemble the 
compressor section of a jet engine, 
vane-type superchargers similar to 
emlssions-comrei air pumps, and cen- 
trifugal blowers like the Paxtons that 
were used on factory 313-cu.-in, Ford 
V3s in 1957 in an attempt to make a 
Thunderbird as fast as a Corvette. All 
of them were driven by belts, chains or 
gears from the engine, end therefore, 
while they added to the power, they 



also consumed a significant amount of 
power just in their operation. Some big 
Routes blowers can absorb well over 
100 hp. Overall, horsepower is in- 
creased, but efficiency takes a dive 
A turbocharger is a centrifugal su- 
percharger driven by exhaust gases. 
The compressor section is identical in 
concept to all those old Paxtons; it's a 
centrifugal fan In an expanding spiral 
housing. On the other end of a common 
shaft is the turbine section, roughly 
similar in appearance to the compres- 
sor. except the flow of gases through 



the two is directly opposite. In the com- 
pressor, air flows into the center, or 
eye, and is forced outward centrifugally 
around the spiral and through an exit 
under pressure. Exhaust gas, on the 
other hand, flows into the outer edge of 
the turbine's spiral and than inward 
where ti is forced against, and spins, 
the turbine wheel. It then flows out the 
center. On any type of spiral-shaped 
housing, the low-pressure side is 
always the eye and the high-pressure 
side the periphery. 

As the exhaust gases spin the iur- 
blrts-. It, through the connecting shaft, 
spins the compressor, which press ur~ 
isos the intake. It's a supercharger, 
driven by an exhaust turbine— turbo^ 
supercharger, shortened to turbocharg- 
er. 

The compressor can be mounted 
upstream or downstream of the fuel 
source. Generally, with carburetors it 
works best to have the compressor 
drew the mixture from the carburetor, 
which means fuel and air pass through 
the turbo. If the turbo pressurizes the 
carburetor, in what ii known as a blow- 
through design, things become consid- 
erably more complicated. The entire 
carburetor must be pressumod in order 
to make the float system work properly 
This means elaborate seals for all the 
necessary linkages and lines. 

Comprex supercharger 

An interesting variation is the Com- 
plex system. A finned rotor fits inside a 
cylindrical housing, with ports ac each 
end The rotor is driven by the engine, 
its speed always proportional to engine 
speed Exhaust gases enter and leave at 
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The Comprmc (above) is pressure- wave 
Supercharger which uses a mechanical 
drive to mm a wheel with openings syn- 
chioniied with exhaust valves. As de- 
tailed at faff, pressure wave of exhaust 
gases on one side of the wheel com- 
presses ambient air mi other side. System 
has nearly instantaneous throttle response. 
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Power plotted against the I uol ccjiju/n^tfon -of these two motors shows the advantages 
of turbocharging in g&s ocoBomy. The J - J bwr m/bo motor, tt any equivalent power, 
will consume Jess fuel than tho £.2-liwr oonturbo motor 



one and of the housing* intake air at the 
opposite end. As the rotor turns, 
exhaust gas enters through its port and 
Imparts pressure directly to the intake 
charge. Ihs exhaust and intake air 
actually coma into contact in tho rotor 
with the intake air being pressurized. 
At the appropriate point, Uw rotor fins 
pass the outlet port for the intake air. 
Under pressure from the exhaust, it is 
forced out of the housing. However, 
before the exhaust gas can follow it into 
the intake tract, the fins have passed 
the port an^he exit is closed. Next, the 
rotors fins pass the exhaust outlet port, 
which is roughly opposite the intake 
inlet port, and the exiting exhaust gas 
pulls the next round of intake air Into 
the rotor. This description concerns 
only one section of the rotor, tho pro- 
cess Is continuous and unintemipied. 

A pressure-wave supercharger ex- 
changes energy from the exhaust gas 
directly to the intake charge, and It does 
this at the speed of sound — the speed 
of the pressure waves. As a result, 
response Is claimed to be as quick as 
that of a naturally aspirated engine. 
With the boost Imparted to die intake 
directly, the Comprex should not suffer 
from the lag of turbochargers and their 
need to accelerate tho turbo before 
boost is available. 

Ferrari tried the Comprex in the early 
pan of the 1931 Formula One season, 
but it was abandoned in favor of turbo- 
chargers. However, the exact reasons 
for giving up on it are unclear, and may 
have had as much to do with necessary 
development time os anything inherent 
with the Ccxmprex system. Tha Com- 
plex, developed by Brawn. Bo von of 
Switzerland, was originally designed 
for passenger car diesels, and may have 
more of a future adding accelerative 



Spice to diesel drivers' lives than win- 
ning races. 

Power on demand 

A turbo is attractive because it's 
essentially a demand system. It works 
only when you want it- And tha request 
is made in tha most elemental way. 
Step on the gas. Opening the throttle 
Increases exhaust gas temperature and 
flow, which speeds the turbine and 
compressor and increases intake pres- 
surization. At light throttle openings, 
tho lower rate of exhaust-gas flow 
allows tha turbo to idle along, more or 
less. 

The intake manifcld pressure is 
called boost. Usually, in this country. 
It's measured In pounds per square 
inch (p.s.LJ. In Europe and Japan, it's in 
bars, and In Indy car racing in inches of 



mercury. Id Other pieces, it may be 
measured in atmospheres, which Is 
dose to bars, but not the same. The 
approximate equivalencies for these 
quantities are: One bar equals 14.5 
p.sJ_. one Inch of mercury equals 0 49 
p.a.i. one atmosphere (normal atmo- 
spheric pressure) equals 14.7 p.s.i. 
This boost is over and above that of nor 
mal atmospheric pressure, which 
would register as zero in an intake 
manifold. Normally aspirated cars oper- 
ate with a vacuum in the manifold- it 
requires some boost just to get back to 
zero when running. 

To generate these pressures, the tur- 
bine lives in a harsh environment. 




CARBURETOR 



The flwtM-type, mechenfcslfy driven 
superc hanger uses tighdy String rollers 
to compress charge before firing /t_ 



Exhaust-gas temperatures may reach 
as high as l.SOG^F. Most automotive 
turbochargers have rotational speeds in 
tho region of 125,000 rpm or more at 
maximum boost and same of the new, 
smaller motorcycle turbos spin well 
over 200.000 rpm. Considering tho 
temperatures, bearing speeds and re- 
quirement & for fine balance, it's appar- 
ent that the turbocharger engineer has 
enormous concerns with materials, tol- 
(Piaa . ju rum to page JOB) 




Dlmelm take to turbo# Hire duck# to muter- The chart# radfcste tha significant ftp mad 
torque increases between normally aspirated and turbo verfkm. Dteteb con Mstfy 
tolerate tho extra* beet end pressure that ere Inherent In tiuhooharglng. 
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HERE'S THE 



nucleus— is ancient history Today's atom 
'zoo' of tiny, swarming particles 

BY TERENCE DfCKiNSON 



emember the atom you learned about in high 
school? It had electrons whirling around a nucle- 
us of protons and neutrons — like planets around 
a star. That's the way the atom looked to us 40 years ago 
this month, when Enrico Fermi set off the first controlled: 
nuclear chain reaction in an underground lab at the Univer- 
sity of Chicago. But in the four decades since that experi- 
ment, man has designed machines to smash, fuse and 
penetrate what was once thought to be the most basic 
building block of nature. And the new atom bears very 
little resemblance to the old- 
Today, physicists probe the Inner workings of the atom 
by accelerating protons and electrons to near the velocity 
of light in magnetic merry-go-rounds, miles in circum- 
ference Monster machines, such as the main Fermilab 
ring near Chicago, have become science's cathedrals to tbs 
deepest secrets of matter and energy. And, in a survey of 
labs around the world, PM found physicists on die brink of 
discovering at least two new basic particles- — "weakens" 
and "monopoles/' 

Inside the colossal particle smashers used today, nega- 



fTotctn and elect ron collision 
(circled) makes ripples across 
liquid h ydrogen in a bubble 
chamber. Trails across chant her 
Indies to 0 particle, giving 
its mass and spaed, la art, 
silvery electron transfers 
a photon to a Similar panicle 
of lower energy The photon is 
a "wave packet. " not quite 
tangible and yet not just 
theoretical. Deep in the atom, 
gluons are believed t o hold 
together pans of a nucleus, 
including protons and neutrons 
Right now, i he basic unit of 
matron's the quark. All things 
In and around the nucleus seem 
tubes combination of quarks 
and antiquarks; up, down; top. 
bottom: charmed sod strange. 
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tiveiy charged electrons and posi- 
tively charged protons are y aided 
precisely a tong magnetic runways to 
points where they cut tide Or smash 
into other particles. New particles 
spew outward from the point of im i 
pact like shrapnel from a detonating 
grenade. The collisions take place at 
the focus of a recording machine, usu- 
ally a bubble chunks r filled with su- 
percooled hydrogen. The trade that a 
particle leaves as it sails across liquid 
hydrogen in the chamber reveals iis 
charge end its mass. 

So fan over 100 different elemen- 
tary panicles bidden in the atom have 
been coaxed io expos# themselves In 
this type of experiment . En yet an - 
other kind of subatomic bunt, Euro- 



pean physicists this year have been 
gazing into a nuclear "crystal ball" on 
Joan from Stanford University, hoping 
to find ''weakens/' tho particles theo- 
retically responsible for some kinds of 
atomic radiation. 

The ether partida bunt we uncov- 
ered fs taking place at Stanford, 
where noted physicist Bias Cabrera is 
searching for the basic particle of 
magnetism — the "monopole." 

The $2,5 million crystal ball weighs 
35,000 pounds. Its 7- foot -diameter 
interior is crammed with sodium io- 
dide and thaiium crystals to magnify 
the faint light of quick-moving parti- 
cles. lb see even deeper into the 
atom, larger and more powerful accel- 
erators are needec. 



En addition to half-billion dollar 
price tags, bill ion -watt eLettricity con- 
sumption and sheer physical size may 
place an upper Limit on the dimen- 
sions of tho mammoth particle accel- 
erators. The barrier will probably be 
reached in 1087 with the completion 
of the European atomic agency 
CERN's 17-mile-circumference, large 
electron-positron storage ring, which 
will cost ai least $500 million to build 
and $200 million a year io run. The 
United States has been working, on 
and off, on a similar ring — Isabella — 
at Brookhavan National Labs. 



Ups and downs of quarks 

Subatomic physics has come a long 
way in the half century since Janies 
Chadwick discovered the neutron in a 

modest laboratory at Cambridge Uni- 
versity, England. Ec turns out that 
seemingly fundamental protons and 
neutrons are themselves made of 
smaller entities called quarks. In fact; 
almost all members of the elemen- 
tary-particle zoo seem to be collec- 
tions of quarks. 

Most ordinary matter, from moon 
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F&rmUab'i a cceiere to r ring contains 
four mites of doubifrdocked mUing§. 
Upp&r ring's magnets focus a pmtoi i 
be$rn cw tod by jolting a gas with 
electricity, Stanford's ’crystal b&JJ" 
(above loft) magnifies subatomic 
panicles created in su th d ring. 
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Stanford Jab worker checks vacuum seel 
cm the equipment that detected what is 
believed to be a monopole. a basic unit 
of magnetism, it took Stanford's Bias 
Csbrera months to locate one monopoly. 



rocks to protoplasm, can be made 
from two kinds of quarks, named 
b up" and "down" in the curious no- 
menclature of particle physics, A3 so, 
white being accelerated experi- 
mentally^ protons have increased in 
mass and then decomposed into other 
quarks, known as ’ strange" and 
' charmed /' A recently detected fifth 
quark, called "bottom/' and its silli- 
theoretical and elusive mate, dubbed 
4 top/' may comprise even heavier 
particles- The picture is further com- 
plicated because each type of quark 
comes in three forms, referred to as 
"colors/ 1 

"The minimum number of these 
fundamental particles now seems co 
be at leasl 24 — ihe six quarks, each 
in three colors, and six leptons says 
physicist O W Greenberg of the Unt- 



POWER 

SOURCE 



POPULAR MECHANICS * DECEMBER 1907 



versify of Maryland. Leptons. Green- 
berg explains, include electrons, 
neutrinos and other " heavy" ' (high- 
energy) cousins. As the accelerators 
become more powerful, Greenberg 
predicts, more quarks and leptons 
will be detected. 

Faced with the prospect of a funda- 
mental particle proliferation, Green- 
berg and a group of like-minded 
physicists met recently to discuss the 
possibility ih&t the quarks may, in 
fact, be made up of more elementary 
panicles called "preens " Despite ihe 
appeal of This idea, Greenberg con- 
cedes "there is as yet no convincing 
evidence for the pr eons' existence/ 4 

The pendulum has swung back and 
fonh several times on this question of 
ultimate simplicity, observes physicist 
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NEW WINGS FOR OLD 



The heroic fighters and 
bombers of \XAX/fi stifl grace 
the skies, thanks to those 
who patch them up to keep 
a 40-year-old legend alive, 

BY BUDD DAVISSON 



W orld War H was 3Q years 
gone, and tho warhorse I 
was astride was far past its 
fighting prime, Still. 1 had a sense of 
battle about to begin, a battle that had 
been fought and won almost before 1 
was bom. 

The 12 cylinders of the ftolls-Hoyce 
Martin barked wtth the authoritative 
voice of 1 .450 bp. It was a sight I had 
seen a thousand times in movies and 
a million times in my dreams. T was 
at the controls of a P’ 51 Mustang, the 
definitive World War II fighter* about 
to take off. 

J checked all the trim setting s , mak- 
ing certain rudder trim was set at 6* 
right. The manual said that without 
right rudder trim, the airplane would 
be vary wilting to make a 90* left turn 
off the runway under the influence 
of all that power and torque. I inched 
my left hand forward, the big throttle 



ABOUT THE AUTHOR 



Rudd Davisson, noted aviation writer 
and aerial photographer, has loggtKi 
more than 3,500 flight hours in hun- 
dred fi of different aircraft, ranging 
from World War 13 fighters and 
bombers to The laiesi kn homebuik 
sports planes and uftratiqhls He owns 
and Hie- 1 : a Ring Special aerobatic 
biplane and is currently building a 
full-scale replica of a 1930s Wetfell- 
Williams racer The story he tells here 
is condensed from his flew book. The 
JVorld of Sport Avia 
k fjsfl (Hearst book£. 
242 pages;. S241 

* 1982 by the 
Hearse Corpora- 
tion lleprlnted 
by permission of 
Hears! Books 
New York. 
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Forty years later: F4U Corsair (foreground) teams up with two F-Sl Miistano 
Ail original World War 11 fights s now fully restored to flying condition. Famous 
' 'boot- wing " F4U saw exton sive action in the Pacific from earners lawr starred 
in TV series Baa, Bin Black Sh&ep The ? r QQ0-hpr 4 1 ?-mph Corsair and 1,500-hp 
437-mph Mustang were rive of die mraf devastating prop^d riven fighters of all time. 



— 






Cnlcir phitfra hy it*o author 





Pt »]f Ull IkJl v« 

on Amdiid ha /si and in the Atevii 
rescued muS restored — an example afhew 

go to sow history. Above, a P-40 as ft looked in dark 
days of Fasti Harbor when the immortal Flying l/gwr in 
Chinn brought the only bright news home The "fearsome" 
shark's mouth was a bit of psychological warfare — the 
Japanese. 3 fishing people, worn known to dreed sharks. 



Dwindling ranks: The only four 8-173 still regularly Dying form up for rare 
family portrait, la foreground is '‘SenhmvnmiJniimry'epc-rmiediiyAriisoiia Wing 
of Confederate An Forte, a group dedicated to pruserJing aging w.ir birds. In mar ij 
B-17 turned by Experimental Aircraft A*sn, Four 1 ,200-hp Wnqht engine* unde the 
mammoth. SO- ton B-17 Flying Fortress one of World War Its mightiest bombers. 



Cooling A you: Awesome power of 

P-51 Mustang is captured in noie-oc view 
(shot, author admits, with a vary long 
lens). The Mustang was the fastest, most 
versatile of all World Ward fighters. 
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Frotll WSr to ptaco. Whf?Tt Jimmy Doolittle s B-2S Mitchell bombers roared 
across Japan in himoric wid oit Tokyo in April 1942. k kVdi a jujullmij pmut in the 
war — the Yanks wtro coming Weighing 1J tons, ihe 16 huge. 53 -foot twin-engine 
its ft had accomplished dtp remarkable feat of inking off in less Than &O0 foot of 
deck spru e from lh^ comer Homer in raging Pacific seas mote than 600 miles off 
ih& an a m } coast Toda >■, this magnificently refurbished ^£5— ei» of onl y a few 
remaining — h ranJpnf io thrill nirshow crowds Of the even h earier founon gin e 
boint&s-!-, the only i vgulurfy flying muviVQn arc iwe B-24 Liberators, one iorje 
B 29 Super fen rest wri the foot 8' 17 Hying Fortresses shown oil preceding page 




Express elevator: The at-6 rs™ 

forSNJ if you were in Navy) was widely 
used as a WWtl advanced trainer. Since 
jr was produced in large numbers (nearly 
20.000) and suffered fewer losses than 
combat planes, it's still fairly easy to 
find and less cosily than rarer, more 
exotic fighters. Though not fast, ks 
agile enough to give Stomach-churning 

thrills like she straight-up zoom above. 
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Frien d 1 y enenii 05 : The world 's only airworthy Japanese Zero (foreground) gets 
peaceful escort from two old ( 00 s an F6F Hellcat teenier) and F4U Corsair (rear). 

The Hellcat was one of Crumman s famous cat sene i. which included the F4F (FM-2) 
Wildcat and F8F Bearcat, all carrier-based fighters along with the Corsair (The 
Ee&rCiil appeared 1*3 law in the war It? see combat, hul was of the fastest 
prop-driven planes ever produced and is sub flown rtfday in air races.) The deadly 
Zero coy iri out -1 ?y early U S tighter* like the F- 40 and Wildcat, hut soon me r its 
match In the Hellcat ai 3 d Corsair { The heroic < uccoss of the P- 40 and Wildca t w a $ 
due largely £o special tactics used to compe mzare for thoir technical inferiority.} 







Endangered species; two mre birds. fm-2 wittcar (foreground) mud tbm 

torpedo injibher; meet in fading sun. TBMs. made by General Motors, ware same 



as Grumman s TBF Avengers. They saw widespread zrzion in Aijaruk end Pacific 
and ware Instrumental in sinking the world's rwo largest battleships, Japan's 
Musas hi and Yam& to . Wildcat $ were sole carrier-based U,$* fighters in first half 
of war, later giving way to the faster, more maneuverable Hellcats And Corsairs. 



handle feeling slick with nervous per 
s pi ration The back of the bucket seat 
forced me forward with so much ac- 
celeration I forgot La breathe. The 
concrete was being sucked under me 
ip a swath of blurred gray El seemed 
I had been accelerating for an eternity 
when I felt the plane gas Eight on its 
feet and whisper, "Take ms, let's go, 
let's go flying." 

A gentle tug on ihe stick made the 
world go away, 1 was in the air — I 
was flying a Mustang! Vos, some 
dreams do come true. 

Aviation can he a very emotional 
thing, especially when it comes to 
warbirds. There's something about 
the combat pianos of wars wo ve not 
experienced that makes men into 
boys. Today, their killing days behind 
them, warbirds exist as exciting mon- 
uments to men and deeds that should 
noVor be forgotten 

The artificial Lechnologicai accelera- 
tion that occurs during any war was 
responsible for the birth and death of 
The propel ter- driven fighter- In five 
short years, technology brought it to 
its absolute zenith, then killed it by 
developing the turbojet engine The 
operational life spans of some of the 
warplanes we consider immortal, like 
the P*3B Lightning and P-40 War- 
hawk, were, in some cases, no more 
than two or three years before they 
were rendered obsolete by newer de- 
signs 

Accelerated extinction 

Tho period right after World War 1! 
was like the end of the era of dino- 
saurs Machines of war are not 
needed when there is no war. By 
1940, smelters were going full blast, 
making once- proud fighters into beer 
cans and cooking pots. Salvage con- 
tractors were much more interested 
in the aluminum bones of a warbird 
than in the history it had just helped 
to write. In some pieces, such as In 
die, the obsolete planes were just 
pushed into heaps and set on fire. On 
island fortresses. Navy and Marine 
Corps planes were dumped into the 
sea 

By 1 950, the process of extinction 
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Wrecked British Spitfire (n$iio. Hero 

of r he Battle of Britain, is being rebuilt 
by the Experimental Aircraft Assn It w ill 
eventually look like restored Spit below 
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C hevy's S-10 broaches a whole new 
question or dimension. Chevrolet 
Launched this mid-sized pickup as an in- 
between c-r* neither big nor mini. As such. 
General Motors took a dvmoe In putting 
the S-IO on the morke-t. Who could say 
how the American public would accept a 
"^h-imner"? After aLJ p no one beat 
down the doors of Ford dealers for the 
Falcon pickup of the '60s. 

GM'fl gamble hai s paid off, though, 
because the S-10 (and its cousin, the 
GMG S-1S) have set sales records like no 
Other iru tk In history. Introduced on Nov 
12, 1981. Chevrolet sold 110.290 5-1 Os 
Ln its firs? seven months, making this the 
honest selling truck in the division's 
experience. 

84 




Ergonomics received high praise from 
most owners, bur Lhe shift levers fall off. 



Nor does Chevrolet intend to rest on its 
laurels. The 1983 5-1 0 now offers four- 
wheel drive and an extended cab. Chevy 
will also unveil a diesel 10 for mjd'83 



The division's new, smaller R La wr. as you 
probably know, shares ail the SIC's 
basics. Including its optional V6 engine. 
This is currently the most potent power- 
plant in jhe small pickup field Ford, for 
example, in its similar- sized new Ranger 
series, offers gnly Fours, the most power- 
ful of which lists 34 fewer horses. 

Most owners chose the V® option over 
she standard Four — 80-6 percent— and 
the majority were glad they did. The fuel 
penalty with the V6 came to about three 
miles pier gallon, both city and highway, 
and Even at that the Vb logged 2D-4/25.4, 
which Isn't had for any small pickup (but 
nowhere rwaar the EPA maximum of 38/39 
mpg for the 5- JO Four with stick! 

Commenting on V6 engine parted 
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A NATIONWIDE SURVEY BASED ON 2,361.548 OWNER-DRIVEN MILES 
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maiice. a New Hampshire materials 
director told us, 'The VG gives good 
acceleration; 1 like the power-io-weight 
ratio/" A California process technician 
echoed. ’’The V6 and four-speed give the 
S-1G a bigger payload capacity and more 
pulling power." 

An Illinois industrial mechanic 
beamed. ""It's a very snappy pickup and 
very easy to drive — really a great town 
runabout/' A California retail dark ob- 
served, think it s basically a very good 
idea to have a small truck with a Vf> 
engine, h gives me nearly the same haul- 
ing capacity as a big pickup, plus the po w- 
er of a St* r but with the economy of a 
small engine/' A Louisiana helicopter 
pilot summed at up this way: -'The VG is 



0/1 ideal size engine. It combines perfor- 
mance and reliability with decent gas 
mileage " Fuel mileage and overall econr 




Tho VB power and ooonomy wore 
big sotting points Jfcr many owners. 



omy. in fact ranked as the S-ICXi best 
liked features, especially with the i-B- 
liier Four. 

Ewti so. we did note a few grumbles 
from owners with automatic transmit 
sions. 

A Texas electronics technician had this 
to say: "Although I have the VG. i wish It 
had more power to get the automatic 
going, Acceleration isn't up to snuff, nor 
gas mileage either " That opinion was 
expressed even more vociferously by 
Owners Of the Isuzu-suppUed Four with 
automatic. and resulted in this irony: 
percent of our respondents listed econo- 
my as a "specific like/ 1 while a dif- 
ferent 1 l-G percent put it down as a Hl spa- 
(Fleaso turn c pjwtjfl 1361 
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Our media room Above shows some of the many items 
that might go into your version. The big- screen TV 
is focal point of s uch a room and the videotape recorder 
is almost a necessity. A videodisc machine makes a 
fine addition, Games are popular and computers are 
making a move. Don't forget a switchbox or other sue/] 
arrangement to help whan ft's time to run ah the cables 



You don't have to be a millionaire to 
turn your den into a media room. Here 
rs how to hook up video, audio 
and remote<ontroJJed components. 



BY NEIL SHAPIRO ELECiftONotofroi? 



A media room can brings whole world of 
exciting entertainment info yqurown 
home. Setting up one of these rooms is a chal- 
lenging hut rewarding experience. It can bo fun. 
too, choosing from the equipment on the market; 
it's like being a kid in a candy store. 

The heart of any media room is a big-screen 
TV. Everything else is, more or less, an add-on to 
this. It is the large, breathtaking image on the 
big screen which brings a feeling of personal 
Involvement to the viewer. You're no longer just 
a viewer when you watch a big -screen TV. You 
become almost a participant in the action. 

Here are seme of the items you should include 
in your media room. How they interconnect, and 
the special space requirements and hardware 
each requires will all influence the design of 
your room. 



The big screen 

Because it is the primary component of your 
media room, choosing a big -screen TV should be 
an exacting process. As mentioned in the story 
following this one IFM Picks Best New Big- 
Screen TVs), these sets are available in a wide 
variety of sizes and types. 

The most popular big screens are the one- 
piece variety. These sets feature a curved screen 
and relatively high brightness levels. And they 
don't take up quite as much space as the two- 
piece units do. 

If, however, you have the space for a two- 
piece set. you might enjoy the larger picture 
these sets can give you. There are even ceiling- 
mounted units, but they cost more. In these 
models, the projector, which is mounted on the 
ceiling, fires its TV image at a huge wall screen 
— up to 100 inches measured diagonally. 

Seating and lighting are the main consider- 
ations when designing a room’ to fit around one 
of these video behemoths. All projection TVs 
show some image deterioration to viewers who 
are seated off to one side of the screen. So plan a 
seating layout where as many seats as possible 
face the screen directly- 

None of the big-screen sets are as bright as 
even a regular 25-inch TV, but the one-piece 
units are usually the brightest The two-piece 
units, with their giant screens, spread their light 
over a larger area and, so, are even dimmer In 
designing your room, avoid any type of lighting 
which will shine or reflect directly on the screen. 
This includes windows. Many media rooms 
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TO CABLE TV BOX 



have been ruined by 
a window with trans- 
lucent drapes that faced 
the big screen. "This doesn't 
mean you'll have tp watch your TV in 
tens] darkness. In fact, many one-piece 
sets allow just about normal room Light- 
ing. Just make sure the lighting 1 b 
ambient in nature — subtle, no glare. 

RecoitJ or piny 

Once you have a big-screen TV to 
create a theater-Mke atmosphere, you'll 
probably want to watch movies- Set- 
tling bach in your own home with a 
bowl of popcorn and an Academy 
Award winner playing on the big set 
more than compensates for having to 
watch TV commercial in gigantic pro- 
portions- 

A videotape recorder (VTR) is your 
next priority- And If you want to go the 
whole route, a videodisc machine is cer- 
tainly a welcome addition to any enter- 
tainment center. Both units let you con- 
trol your own video schedule, so you 
can watch whatever you want, without 



VIDEO GAME 

depending on local or network pro 
g ramming, 

A VTR can record from your TV end 
play back its owr. tapes and prere- 
corded tapes. There are two formats — 
Beta and VH5- You should base your 
choice on the various machines' fea- 
tures and the deal you can make. Both 
formats are good, but they won't play 
each others tapes. 

Some of the features found on most 
VTRs these days include pause, fast 
forward, reverse and slow motion. Oth- 
er features, such as full remote, audio 
dubbing and programmability, are 
what set one VTR apart from another. 
Of those options, programmability Is 
the most important; It allows you to 
record a TV show when you're not 
home. The best prcgrammables let you 
record three to five programs during a 
(usually) two-week period. Full remote 
allows you to control nearly all your 
VTIVs functions from your easy chair. 
Dubbing enables you to add sound to 
your tapes — particularly useful If you 
make your own tapes of events. 



vide ode sc player 



And to make your own video movies, 
you might want to add a video camera. 
For most home VTRs. you'll be limited 
to shooting indoor events. But if you 
buy a more expensive portable VTR. 
you'll get a canry-alcmg power supply 
and taping mechanism that's separate 
horn t be stay-at-home tuner section. 
Then you'll be able to tape Utile 
League games, vacations and mo-re. 

Mona of the new videodisc machines 
can record, Bui it is far cheaper to build 
a library of prerecorded movies on disc 
than on tape. 

There are now two competing vid- 
eodisc formats. One is the laser-type, 
the other is CED {capacitance electronic 
disc). A third, called VHD. has been in 
the wings so long there is some doubt 
as to whether ft will be released. The 
laser-type is more versatile, but the 
CED machine is cheaper, and it's start- 
ing to catch up with the laser's 
advanced technology. 

You can buy a stripped-down CKD 
machine, which is basically just a new 

fjFtesw mm to pay*} 12 1} 



fT rn f if ■ gjk A MM 
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Inputs and outputs on the hack of the switchbox /front is shown on 
page 66} allow oil connections fo be made with a minimum of cable 
cftpgte. All device* connect w choir awn One /now that videotape 
recorder is attached twice for input and ourpurj. Once It's set up , 
you can switch all signal sources between your mein TV and tape 
recorder* or record one program while watching something also. 
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Klosy JVimtJHMjj] AltxteJ One is *i twt .■- 
pj'en- i/rut. fr fea fu , rt j .s d 6 1 u'-/ix>f 
ffcjwn. ti/pr Jd i* ru/tirlf/, 5 J channels 
Jr ilas Jour inputs Ji ivo for vrcfwrj, 
r?vo /or dNrfjL.iJ rind rtnnorv camroi 



jKM ciew breed at television r^eiver 
— ifte large- sc men TV {or 1ST 
tor short } i s g ett j t ig b rg ge r i » r l d hei [ e r 

every day if you wanl .i movie theater 
look ir’-s yours. Km bp [n re warned llio 
pi-j icc- tag can be- as enormous js tJ it? 

sc roo n Plano n spe nd i ng a nyw I ie re 
from S2 r 000 to S5/QGQ per 

l here are t h r f *e T y pcs nf h i q-sc reaen 
TVs available The First, and oldest, 
design is the two-piece system It com 
stei $ of a uoflee- table style project or a od 
a separate screen Unless it's ceiling 
mounted, this kind of system L^ikes up 
the? most space, arKl is usually recom 
mended for larger Semens ut 

this type have The greatest variety of 
sizes; they range from lei 10 feet, mea- 
sured diagonally. Generally, a iwo- piece 
L5T will be less expensive than the 







indispensable. 
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Pupping ft$ lop (right) is the Zenith 
$N^454*}P7ViA roar projection, 45dnch 
screen disappears j'nfo the cabinet 
when the set is off (above) Fart of 
Zenith's} Space Command senes it ha s 
e remote-control handheld transmitter 
fsftflwrr at tep} Effort be used as a tel- 
ephone to answer phone ceils witftour 
missing a crucial third-dawn ptey 



Where it goes 

Like purchasing any nther piece of 
furniture, you have to plan wtiero 
You ne going to pul your new LST, 
Unlike aesthetic consider at ions that 
dictate furniture placement, large- 
screen TV positioning will depend on 
other factors. No matter what type of 
LST you buy, it should bo placed away 
from sunlight or other extraneous light 
sources. LSTs aren't as bright as con- 
ventional TV sets, so glare tends to 



Read the numbers 

Two specifications you should know 
about are light output and viewing 
angle- The light output i* measured in 
foo+tambens. This spec isn't an indict 
lion of how much light ihe projector 
produces, but of how much light actual- 
ly reaches you from the screen in a true 
room environ mem. As you might ex 
peet. the larger the screen, the smaller 
the fooilamberc figure. If you have to 
decide between two similar LSTs r 



PM plKftuv NiJL AslW 



other types due to its relatively simple 
design. The average price for a two- 
piecer is $3,000 

The second type of LST is the one- 
piece system On these models, the pro- 
jector and screen are housed in the 
same cabinet. The unit projects the pic- 
ture onto a mirror, which reflects the 
image up and onto a screen Those 
units require much less space than the 
two-piece systems because the screen 
and. projector are in one housing, and 
because the screens are smaller— usu- 
ally 50 to 72 inches, measured diago- 
nally. Prices for these units range from 
$3,300 to around $4/000. 

The last and most recently intro- 
duced typo of LST is lha rear-projection 
system It s similar in design to the sin- 
gle-piece design. Bul instead ot reflect- 
ing the picture onto a curved screen, 
the imago is projected from the rear of 
tho unit through a FrosnoJ screen This 
type of LST takes up the least amount 



of room, because there are no minors, 
the cabinet is slim and the screen is 
usually 45 inches. Prices are compara- 
ble to, or slightly higher than, ihe one’ 
piece LS>Ts. 



wash out I he picture, a* well as reduce 
your viewing angle. Of course, place- 
ment will involve your sealing plan, 
too, So remember that your Seating bis- 
lance should be twice the screen si*e 
measured diagonally, For example, if 
you have a 6Toot diagonal screen, you 
should sit at least 12 feet away 
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choose the one wit h ihe higher foodam- 
ben rating, Most 4-foot units (50 
inches) have a figure of 120 footf&nv 
bens. The 6-foot LSTs range from SO to 
80 foot Jam bo ft s. Behove it or not. this is 
quite bright; most screens in movie the- 
aters reflect only about 14 to 16 foot- 
lamberts- 

Some LSTs don't use a curved (high- 
gain) screen; they project the image 
directly onto a wall or a flai screen 
These units have a lowur rooLlambert 
rating, but they have a much greater 
viewing angle. The viewing angle is the 
LSTs ability to produce simitar bright 
ness off the screen axis for viewers 
seated to one side of the screen. Make 
sure that the model you buy has at least 
a 90 viewing angle. This way, the 
whole family can enjoy the show with- 
out craning their necks toward the 
screen. 

If you re going to shell out S3,bQO for 
a large-screen TV r it should have plenty 



■ Digital cabla-mady tuning- This is 
definitely a worthwhile feature. Cable 
is already available in millions of 
homes,, and it's expected to grow to 
huge proportions in the next few years. 
Most TVs with electronic pushbutton 
{Pi* m&ruiTi ip pa pa J30J 



The MG A VS5£0UD from 
Mitsubishi feature* a SO-inoh 
screen as a port of its fmo-pioce 
design, It offers remote control, As 
wqH as a video and an audio input. 



of features to warrant the expenditure. 
Here's a list of what id look for. 

■ Wireless remote con Eroi.’ Almost ev- 
ery LST has this feature. After all. if you 
can buy a S35Q 12-inch color TV with 
remote control these monster sets 
should have it as well. 
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HOME VIDEO 



VIDEO 



GAM 




■■sr 




Atlanta /r. m m i . . ?. i I'.mm/s 

?7rn rftr ,-V-jri verbal? 




MORE FLASH 



New cartridges ready put these machines 
through their video paces. The video 
arcade is closer to home than ever. 



BY NEIL SHAPIRO e^ctbomcs ebto* 



T his is the age of video games- The clear, glassy 
playing fields and coruscating colors of imagi- 
nary foes are as familiar to today's video athletes as 
the dirt and grass basebali diamond was to yester- 
day's sandiotters. 

There are so many of the most popul ar machines 
— -the Atari Video Computer System, Matters Intel- 
li vision, Magna vox's Odyssey 2 and the new Coteco 
entry, CoLecovision — that many companies are 
springing up that do nothing but design and market . 
games on cartridges that fit one or more of 
these four systems. And some of 
these companies are getting 
more action out of their car 
tri dg es t ha n the people who H 
invented the video games 
themselves. Right now, the 
market is booming for car- V 

t ridges that fit the Atari sys- ^B 

tem, We took a look at some ^B 

new games from companies like ^B 
Activision, Parker Brothers. Data ^B 
Age and Jmagic that all make the ^B 

Atari system a wild machine. ^B 

Star Master, from Act i vision , is t he ^B 

most strategically sophisticated of all. 

Pictured at right, it uses two screen views. 

Atlantis, from Imagic, takes the Atari ^B 

system to new heights of fast, high -resolution 
animation- ^ 

And the market has a new twist- Mattel wili 
soon be supplying cartridges for Atari and Coteco 
systems, as well as for their own. Coleco, in turn, plans 
the same. (See this month's PM Electronics Monitor 
for more hints on choosing one of these systems.) 

One thing is certain. If you own a video game, you 
ain't seen nothin' yet! M 



Donkey Kong from Coieco is indistin- 
guishable from the reat arcade version 



Sleis- MttMfT . -7 Act i i-iswn s combo at gocut 
arcade action and strategic pfenning- 





m : 

M : 0300 
S = 0003 
E = MIS 
O l 
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Froqqei i Parker Brother* /jjJdnviu.s nn 
r ry • ■ r - ? /h - rpj n ,< a tv .■ ■ rif / 1 s jj / F t. >. A r d/j 



Bugs from f^rr.i A.-p- ^ i/irv j.-rd rxi — 

wtlii uniuiiczj : jf rtf h r . : ■ *k fnr A! lt r/ 



QuKI far ihe Emyv iV v^r, A ?. ■ jfi.i i * Ou * 

yamr- fMwrrf due/ pieces ftu f Itiyy?,**} .-■ 



Odyiitfy^yjffem from Afrto/^ L-jjx fn^r; 
fiopsn r ftavf ji graphic * 

ifs +?Jih ^yfiojnd adtib iijie re«r: 

//jf /I Ldr, I'f.'i' fjsetowj ts toarfem 

Hr'/aj-#*' graphic* arvn r js f?ren r A rafting ..r> 
on .V j rr ejf Of Coivt t, many nptv ram pan I r s 
supply cartridges that nrdje* k fume dose 



MAGNAVOX oomir 2 



ATARI VIDEO 
COMPUTER SYSTEM 



Gotocmriskm Heft) is a mw system that feature* astonishing 
graphic t tfuti are as good as. arcade. InmUMsjm From Mattel 
(ttbov&l /hi excellent graphics now surpassed only by Coleco 



*3 


jl 
















Berzefk from Atari i$ faithful TO The CQi fl- 
op version. Fans of Evil Ono r rejoice! 



Astrosfnasb from Mattel for Jrtwilivision 
features very colorful quick animation. 



Star Strike for f ntoUivision is Mattel's 
way of letting you he a world-saver. 



POPULAR MECHANICS - 0 £CEMS£ft W 






93 



I^CLi pm 












S TooblbMake 
For Ybur Shop 

Great ideas for weekend projects from PM readers. 



I f yau had 10 sum up — in a word — the 
appeal of working in the shop. Sc 
might wet! he "satisfaction " h comes 
from the enjoyment of making something 
you really warn, and It beats having to 
settle for what you c&h find in a store. 
Satisfaction also comas from the chal- 
lenge of probtem-solving and pride of 
craftsmanship Most works hoppers will 
agree that while building projects for the 



homo is satisfying, building hems for your 
own shop is the super trip. 

Some tools lot you do things you never 
thought you could, and dream up projects 
ypu might never have Imagined CKhers 
ease drudgery, improve accuracy, or are 
just plain fun to make. 

Many PM read&ns/craftsmon Like to 
share their tool designs with others. Here 
are some of their best ideas 




The m&a&ur&moru from tho canter of 
the back pivot post to the briber's 
cemm r equals half the aval's Jongth. 
from front post nenter to scriber cen- 
tpf distance aguaJs half its width. 



1 OVAL SCRIBING 
TRAMMEL/COMPASS 



i old pencil, string and brad method 
for scribing drdos and curves is just 
too inaccurate for craftsmen who want to 
do quality work- — and drawing a symmet- 
rical oval with that method is just about 
impossible. This homemade scribing 



trammel uses a 26-tn. aluminum bar sup- 
ported on sliding pivot posts to guide a 
pencil or scribing tool for ovals measuring 
up to 52 in. along the major axis. By slid- 
ing the furwBrd post out of the way and 
immobilizing the rear post with the com- 
pass locks, it will scribe a circle with a 
diameter up to 52 in . The trammel can be 
used to make templates for tabletops and 
it ifv to gage 131) 



MATERIALS LIST — TRAMMEL 

KffV No. Son nod dpaerij*™ {woj 

A I 5 A * HVs X SO fa irt* pJvWnud ( bond 

fi 1 1 X I X i’A - twrtJl (*£*11* addaf!* 

C 2 1x1 x 2 W" faireh (ptvcn prat)* 

D 1 I W-tin . x 3" birch [«nEw kiwbS 

E 4 x 3% x IV ijuAawd l£?wt» 

giddi) 

F 2 '>4* K 34 ft 3W faardboard iocan- 

pjS5 totk) 

Q 2 ): )/t * I'.V tL&rdfrfiard (guide 

itidt) 

H 4 V :t a -a^-n * 4 J V Jiardboarcf [fluid* 

rvtaimrf 

I g Vj« r ] X r h«nflxsn3 (port -cap] 

J l B'A k |[?" njfa*™- [TMd (Tub-buvl 

k I a 1 * ^ X 24" aJuiniDum bar 

L l Li'-dm x 4' lagst-raw 

M 1 1 J -ad bras washer 

N 1 wspfaflr 

Q 5 "A-2C X 1“ tfa-Ljpibscmw 

P l >A-ZQ X L A" rh AttfatfM icrpw 

0 Z iV&'Nft ]Q rh. wood KE#h 

R fl r V No. 10 fh wood screw 

S a Np 10 fin wood ■screw 



Hpsc.r Wood gtva. Sm» 1 " bred* 

' Nrao Part »SMnnblpd from Kwn ipivtHi of ’A' JliX'k 




pe ee x 

3#* WIDE DADO in 
1/T STOCK; 
glue Pieces 

TOGETHER TO 

form 3/er- 

SOUAftE HOLE 
(TYPICAL OF 
PARTS B A m C| 



2 - 1 tir 

RAP3US 



«)UNTER$aNlt 
ALL SCREWS 1 



SLOT 



1/4-20 

THREADS 



FEVQT POST 
ASSEMBLY 



'W* SQUARE HOLE 



COMPASS 

LOCK F 
(2 REQD„ 
ONE AT 
EACH END 1 ! 



SAF - \ BORE A m 
COUNTERSINK 
SECTION THROUGH 
PIVOT POST 



E/Iff " Dl A. 1/r a 46 1 

HOLE BEVEL 

SECTION THROUGH 
SCRIBE HOLDER 



W 
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2 HAND SCRAPER 



A n old handsaw may ho too worn for 
cutting wood, but you don't have to 
let such excellent steel go to waste, A 
3^3’ih. section of an old saw was cut 
with m^ial snipe to make a blade for this 
scraper, It has three straight edges that 
reduc* the frequency of sha rpeoi ng and a 
fourth Toothed edge that's great for reduc- 
ing stubborn paint and varnish to tiny 
flakes. With the oversized knob mounted 
near the business end, exert great down- 
ward pressure and u*te the scraper with 
push/pull strokes. Turn the knob and loos- 
en the carriage boft in the shaft nut; rotate 
the blade to bring a fresh edge into posi- 
tion. The handle and knob were ]afhe- 
tumed~ Other parts are at hardware 
Stores- — floherr Bessmor 



MATERIALS LIFT— HAND SCRAPER 



fcey 

A 

B 



D 

E 

F 

0 

H 

L 

J 

X 

L 

IAk 



N* 

l 



Sire and dmcrlptiOn |uta] 

2 VY-dta x S' turcrvirajle Eknoh-l 

t '■tf'-dwi k Unbind (han- 
dfe) 

Vj k £V« > 2 'V UULli'jLLI^fa ILLaJe 
IwUon) 

"V-di*. > 3' nwl rod 

’V-i-d Vi x. r-dlii. thrift nvl 

3 A y I'-diu. rirj.T!i pip* up jt.fntlfi 

3 x 3' piece frtta old ruuidMw 
Ihkib) 

S -1 J 20 Eld* HUT 

Wlfl he* nut 
Vy* K 6' rvnxjf dgft 

Mfcdiuiri imm ayo 1 hrtngpr} 1 

fc A-Z 0 * V*' lb JrtA ChJrt* iLrtnw 



Epocy, weed Rni&h 




Deep r iattorfumed rings in Oio Handle 
give porfdve grip for push-pul/ fOtdtes. 




You moy have to tap the edge of a ring to make shaft our that Bts knob carriage bolt. 




Tap syi&ia 

THREADS 



HOLE*. 



PILE 
SIDES 
OF ROD 
FLAT 



fi/lff'-O 1A. 
HOLE 



DETAIL 1 



UF-DIA. ■ 3T 1 BOflEr 
fasten d with epoxy glue 



CUT 1/2-20 
THREADS 



a/m^oiA. hole* 

^HEW WILL 
SELfTAP] 



ALLOW 
TEETH TO 
FEHAIN^ 



TAPER FROM 
M/2 TO TV; 
LA THE- TURN 
DEEP RINGS 



FASTEN WITH EPOXY 




7' W NONUT 
ta RECap,! 



1/4*' WASHER (? REOD.I 

51/2* r 



9LA.DE 



M/r NO, 10 FH SCREW 
BASE - 3/4 * $ X B- 1 /J" 

LEG- 3/4 n 3/4 * 

12 REOOl) 

BLADE HOLDER 
3/4*1* T 
M/7 F NO. 10 
FH SCREW 
£ 2 9 E QD. ] 

1/4-20 k 7 F RH MACHINE 
BOLT 12 REOp.J 




3 BALSA SLICER 



T his balsa sheer, which can be made 
from W in, pine or hardwood, is a 
boon to modelmakers- It's used the same 
way y tui r d use a table saw for ripping. 

Just wt the sliding stop to the correct 
width, using measurement marks an the 
base, and lock it In place with the wing- 
nuis. Set the hold-down cam for the balsa 
thickness and push the slock toward the 
blade. 

Use a push stick to avoid injury as you 
complete the cut. — James O'Brim 
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'VS 




The stop block on this too! adjusts precisely for repea ted cmsscuis on a table sew. The 
hinge mourn slides in a groove and hck$ securely in place with a e^iimb^crew. 




Swing the stop block up to square a rag- 
ged and without changing the setting. 




Bora holes in beck flap 54 In. deep with 
e No. 7 bit- Thread with a 'A-20 tap. 




FASTEN NAIL PINS 
WITH EPOXY ^ 

STOP / 

BLOCK C / 



BACKSTOP- A 



EDGE Of ' 

SAW BLADE 



SPACING- 5- 
FOR SLIDE 
STRIPE 

Ml TE R- 
GAUGE ^ 



BORE RECESS 
IN LEAF. &UT 
hlOT THROUGH 



E GLUE TO BASE 



BORE 

NEW 

SCREW 

WLES 

(TWO 

PLACES) 



HINGE- J 



/ t VP-f-1/^20 

/ X THREADS 

DETAIL— NUT ¥ 

USE MO, J BIT, BORE 718“ DEEP; 

CUT 1^20 THREADS; SPACE AT lfl"C.C 

r^/ -iivr f 



■ 3/8" -■ 
3-T72" 



&^3-’ tt/6*"- \ 7Hr T/C- 

DIA. PI A. \ *1 

HOLMS HOLE 7/W^ DlA. HOLE 

DETAIL-STOP SLOCKS Q AMD C 









FASTEN ~0 BASE 0 
^^WlTH GLUE AND NAILS 






1 


t“«. -j 


£Vi‘ — 

yvf — -^= 


p 

p 









% 



4 MITER STOP 

C rosscutting long stock on a table saw 
can be d clumsy operation. Since 
you must now er use the miter gauge and 
rip fence simultaneously, duplicating a 
single length accurately Is slow because 
each piece must be merged and lined up 
carefully with the saw blade. 

This homemade miter stop overcomes 
these problems and offers other benefits, 
as well. Since the base moves,, there is no 
drag on the piece being sawed. The stop 
block enables you to make a single setting 
to repeal same-length cuts, ft Is hinged 
To flip conveniently out of the way r so you 
can trim a rough end square and then 
replace the stop block without needing to 
reset It Large marks on the base indicat- 
ing inches make it possible to cut approx- 
imate lengths quickly so they 13 fit conve- 




After cutting off half of one leaf squeeze 
Hie hinge back gently to open it to 9(7*. 




Use a Ym-in cep rp thread the hole in the 
dowel that serves as an adjusting out. 




Assemble stop block After epoxying pins 
and hanger bolt into smaller block. 
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niantJy between the stop and blade far 
finish cuts, Marks indicating fractions of 
Indies on the back stop allow you to posi- 
tion tha stop precisely without using a rul- 
er. Since the heck, stop supports the stock 
up to the saw kerf F cuts are cleaner. 

Cm a piece of Vi hardwood to else for 
the hack stop, than cut a kerf into the top 
edge as indicated in the plan. Bore a 
series of blind holes in the back face, as 
shown. These holes need to be threaded 
only up 10 ihe kerf, bur ektra depth gives 
clearance for ie pared lead end of tap. 



MATERIALS LIST — MITER STOP 

R«y No, Start anO drtoCnfKiani |urt| 

A 1 I ’Ah- x 2 * 23 T V hirdwwod thwA 

sm®S 

fl 1 t Vi* S£ z * av hrefr™* [stop 

blwfc parri 

C I I’A* X 1 V(i x Z ' l^rdwDDd (tfop 

pvt l 

P 1 ’A * 1 1 X 23W tuLLBJi [ilfwiMl 

(MH) 

T I Bff' hardwood, ta 

nut £»b!fe? 

Glue and noil the backstop to a piece of 
■/Hn* plywood. Use your regular miter 
gauge set to 90 ,: ro trim the end of tho 



F 1 I'-dia. .n Vj* dowel 

G 3 x *V-dia. wasbar 

H t x 4’ iiang«r traft 

I 2 3’ cwurnon muL with iwad cut off 

(fluids pUtl 

j i &™™m No GZOQXC Z X 3W 

fringe 

K ^ W fifo. A ftv lows 

L i 3 A-2fl x IV Hw ifcw yw 

M W bo* natls 

U|k- Ep^w. wwx3 glu«. meukinQ tape 



assembly true. Cut a hardwood strip to 
size for a slip fit in tha saw table's miter 
fFlaagg turn to page 13 V 




The edge of this saw guide faMs exactly at the blade korftosavo you from measuring 
twice— -onco for your curatag mark and again for t/i* poa tion of the straightedge 




Spread contact cement on bottom of 3-in. 
guide strip end 1 Vi in. fit un base edge. 



CLAMP GUIDE JQ WONkFlE CE 
WITH TWO C-C LAMPS 

] !- ^ 

SAW BLADE \ 1-1 fTt 

K S 

i 



I 



1 — align 

THIS 
EDGE OF 
CUT GUIDE TO 
OFF CUTTING 
WASTE MARK 



l/*“ PLYWOOD 
&T LONG; 
JOIN PARTS 
WITH 
CONTACT 
CEMENT 





Keep the glued faces apart with blocks Guide Saw against 3-in atrip to trim tho 

Remove one at a time to position strip, base and sot guide exactly for your saw. 



5 SAW GUIDE 



T his straightedge guide for a portable 
saw is really worthwhile, k elimi- 
nates the nuisance of back- setting the 
typical st raightedge guide to allow for the 
distance between the blade and the edge 
of the base plate. Bui more than that, 
using it properly will guarantee straight 
cuts precisely on the cutting mark. The 
guide also helps to minimise surface chip- 
ping on crosscuts because die edge bears 
dawn on the kerf lino. 

The guide is constructed Iran leuftn 

plywood to mmimizo eecl. Sun. with a 
panel 14 KSe-Ln, Cut off a 3-in. strip ttom 
the long side of the panel. Glue it tp the 
remaining piece with contact cement , l V* 
in. from the edge This creates a clamping 
ledge in the event that the saw's motor 
housing is too low to dear the clamps 
whan the^ra positioned on the 3-in. 
strip. 

Place tha loft side of the saw shoe 
against the edge of the 3-in. strip and 
use it for a guide as you trim off the 
stock to the right of the blade. This will 
tailor the guide base to your particular 
saw. 

To use the guide, place the newly cue 
edge on your workpiece aligned with the 
cutting marks and secure It with two C- 
clamps. 

If a workpiece Is too narrow to hold 
with clamps, use a scrap of wood the 
same thickness as the work and drive sev- 
eral small finishing nails through the 
guide base and into the work. Allow tho 
saw blade to roach full speed before start- 
ing your cut and guide the shoe on the 
edge of the 3-in. raised strip. 

One point to consider: The guide will 
be effective only with a blade of the same 
thickness as the one you used to make the 
gu4de- 

If you Change to a thinner blade, align- 
ing the guide edgo with cutting marks on 
the workpiece will result in a cut outside 
the marks A thicker blade will cut into 
the guide and produce a cut Inside the 
marks. 

For smaller jobs, you may wish, to moke 
a second guide. A 4 -ft model of similar 
design will come in handy. — Kenichi 
Sakumtxo and F-H. Louden 
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Five great jigs designed by a framing expert 
that you can make and use in your shop. 

BY ADOLPH J MAIEJ? JR. 



Wfton 1 began making frames for 
the prints and photographs col- 
lected over the years, I used very 
few tools: a 1 Q-in. table saw, a 4- 



in. jointer, a shaper with about 30 
cutters, a vacuum cleaner and 
some small accessories. Gradual- 
ly, [ designed and built additional 



items to do the job faster and 
more accurately. Following are 
useful aids that have evolved as 
my work has progressed. 



KM pfciwa fmxtxyve EftMcmctajQn: Botaito Cap crati-a 



MITER JIG HELPS MAKE PERFECT JOINTS 





The miter ficj (tefl) aids, m mitering frame 
molding accurately The jig “s spring damp 
applies, tension to the sliding holding 
block To sncvw molding for 
position the jig's aliimin tini angie 
fabovG), ajbuf the tong edges of two accu- 
rate 4571 90* cnaiigfJei over the base cen- 
tertino Tape them ftnn/y in place, then 
tape guides as oft owtt. For clarity, the 
blade guard is removed in the photos 



T too first item that I built was n miter 
jig , This aid ensures that frame mem- 
bars are mitered accurately on a table 
saw, so they will come together In a per- 
fect joint. The jig consists of a base, two 
aluminum angle guides carefully posi- 
tioned at 45 q angles from the saw blade, 
and two clamping mechanisms that hold 
the molding being cut against the alumi- 
num angles. This method of securing the 
melding as it passes through the saw 
blade eliminates stock drift and ensures 
its receiving an accurate 45° miter cut. 

Each of the identical clamping mecha- 
nisms for the aluminum angle guides con- 
sists of a clamping block that applies even 
pressure to hold the molding against the 
aluminum angle, a spring tension clamp 
which works with a lever action to apply 
tension on the damping block, and a 
damp slide on which one end of a spring 
from the spring tension damp is fas- 
tened, 

To build the miter jig. first cut the %-tn. 
plywood nr particleboard base Two 

*3 



guides of flat bar stock or hardwood, 
which are attached to the base, should fit 
snugly in The miter gauge grooves of the 
table saw They should slide without 
binding 

Before locating the aluminum angle 
guides, make a b-ir.- saw cut centered on 
the base., Then tun off the saw With a 
carpenter's square placed fiat against the 
blade but not in line with the {set) teeth, 
use a sharp, 4 H pencil to draw a line from 
the end of the cut to the back of the base, 
Butt the long edges of two 45790° trian- 
gles over the centerline (see photo) and 
tape them firmly In place. Then, tape the 
aluminum angle against the short edges 
of the triangles. Bone pilot holes and fas- 
ten the angles in pace with screws. 

Use metal shears to cut out the 2G-ga. 
steel slide hold: a hacksaw will cut Vs- in. 
bar stock for the clamp slide and spring 
tension clamp. Cut the wood parts. 

You can bend the slide hold to shape 
with it clamped between two hardwood 
blocks {of the same size) held in a machin- 



ist's vise. One#* k 4 x 5-in. block should 
have a W x l^-in.-wide center groove. 
On the second block, center and tempo- 
rarily tape In place the W x %-ln, flat 
stock used in the damp slide. 

Bend the angles that hold the spring 
ten$ion damp to the base by damping the 
stock vertically in the vise — shorter leg of 
the angle in the vise — up to the bend 
point Apply pressure with a wood block 
to make the bend. 

Assemble the spring tension damps as 
well as the clamp slides and wood blocks. 
Locate the components on the jig ba$e. 
Secure the damp slide with the slide hold . 
Secure the spring tension damp. Install 
the screen door spring. 

To cut moldings, 1 have found it best to 
cut the fr ame molding to approximate 
length before making the miter cuts. 

1 make the first miter cut on the right 
(short aluminum angle) side. I measure 
and moke the second cut on the left side. 
This longer angle lets me clamp a stop for 
cutting duplicate lengths on It. 
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Picture Framing Secrets 
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Making Frames 
From Scrap Molding 

You can easily turn salvaged (nodding Eom- 

nanw into useful picture frames- 

Simply cut a rabbet along l he length of 
one edge, and you have iticrure frame 
molding that's ready to bo cut to length 
Most of the time, you" El want To rabbet the 
thicker pardon of ihe molding. so the 
frame lap™ outward (see top drawing at 
right). 

In situations where you want tp position 
the thicker portion of the m-oLdmg Qiil- 
ward, and the other edge isn't thick 
enough for a rabbet, you can form o rabbet 
by gluing to the beck of the molding a l A- 
m , -thick strip of matching wood, «« back 
*A In- from the inside edge two bottom 
drawing}. The Outer edge of this Strip can 
be enher flush with the maiding or project 




Photo foamed with base molding shows 
rabbet being cut on cirtutar saw. Final 
feeding is done with pusher stick. 

beyond it if you warn to arid an ertra 
dimension 

Evan purchasing now molding of suit- 
able si z& and shape and converting it TO 
picture molding will hefp to reduce frame 
cost - — Walter B- ffurmn 




THlNNtK MOLDING ( OGL \KWAHQ 
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AIDS CUTTING 



T his guide Jens you rip several pieces of 
stock to exactly the same width on a 
table saw, Molding from one piece can be 
used with molding that is made from 
another. 

The guide is made of a wood block that 
fits snugly into the miier-gauge groove; a 
movable, dimensioned crosspiece with a 
guide pad of ptastLC-lammaTe-faced hard- 
boa rd abuts the work, while hardwood 
blocks On both tides of the crosspiece 
guide it. 

You can set the crosspiece to the width 
of the mol ding desired and lock it in place 
by tightening the wingnut. After securing 
the guide from the bottom with a steel 
bar, carefully apply an epoxy adhesive fil- 
let to the wibgnut's bolt to lock it. 

To make a cut, pteco the side of the 
board against the guide pad. Then move 
the fence firmly against the other side of 
the board- Beck the fence away very 
slightly WUh the micro adjusting kjjob r so 
the board moves freely, and lock the fence 
in place Whin the cut 1$ complete, move 
the fence away and repeat the opera- 
tion. 




The standard method of ripping multiple 
pieces Co the same width requires a push 
stick and atttikickback-fing&r device. 




Set the rip guide to produce a molding of the desired width. Adjust the rip fence sc 
the work butts against the laminated guide pad, yet still is &bio to move frooiy. 
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SHAPER HOLD-DOWNS INCREASE SAFETY 




T his hold-down £nd hold -in on rubber 
casters keep wood strips in place 
while they're being cut on the shaper. 
The hold-in rests fkl on the shaper table 
and is held in place with damps. Attach 
the hold-down to two 4 x 4-in. slotted 
AnglfK With bnlt4 and wingnut? In turn, 
fasten the angles to he shaper fence wtth 
the bolts that came with the tooH or use 



I -in.-long screws. On some models, you 
may have to add washers on these fasten- 
ers to raise the hold down so it clears the 
shaper fence. 

The slots in the brackets of the hold- 
down let you adjust it horizontally or ver- 
tically. To raise the hold-in, add a shim 



Using spring tension, the hold-down and 
hold -ill secure a frame strip in piece j for 
safe cutting on a shaper, 



tinder it. 

The holders are blocks of hardwood 
with rubber raster wheels. The wheels 



are cold-riveted to steel plates which are 
mortised Into the wood block. A simple 
template [see photo, page 101 j guides the 
router la cutting these mortises. A spring 
installed in the block at a 714* angle and 
attached to the casters causes thorn to 
p rest against the work as n pusses 
through the shaper. Alter you have bored 
holfeTi for the springs, a straightened 
paper clip with a small hook shaped at 
one end can grasp the spring and guide it 
in place through the hole- The free end or 
the spring is secured by a steel angle 
installed in the wood block- 

To use the holders, position them so the 
wood strip being cut stretches the springs 
about 'ri in. Push the- work past the cimer. 
Using a push stick When the end of the 
stnp arrives at the rubber wheels, move 
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to t he opposite side of the shaper and pull 
the strip coraptetety though, exerting 
pressure in the direction of the fence lo 
keep the strip from moving away and dis- 
toiting the cut. Usually, the last few 
inches are distorted a bit. Allow for this 
by working with slightly overlength 
pieces and planning to cut them off when 
you make miter guw. 




PSywood jig guides router with S-ibr-dia- 
base and ^in-dia. mortise Gutter as it 
plows mortises for caster pin fes. A jeer jig 
dimensions to suit router shoe- 
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WOOD SCREWS 
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GLASS CUTTING 



gtos cutting setup rivals the com- 
I merclal rigs on die market. The cutter 
nms lit a guide channel that h attached to 
a plywood cutting board. The guide chan- 
nel lets you make a dean stroke with the 
cutter, 

The base of the cutter is an oak block 
with a 1 X 234-in, center opening. The cut- 
ter rides on two pairs of ball bearings, 
each pai r located on an axle installed in an 
axle block. The ball bearings I used ware 
taken from old hand tools, such as screw 
guns and drills. The tool handle is made 
of flat bar stock bant in a metalworking 
vise and fastened over the rear axle block: 
an oak grip secured with contact cement 
then fits within the handle. 

An angle secured over ihe front aide 
block contains an eyebolt and wingnut. 
The eyebolt is connected to the comer by 
fPfMhps cum lOpugo 132 ) 

Plat# glass on the cutting board and 
under guide channel. Cutter is moved 
from rap to bottom in one clean ?tro£e- 
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Create Ybur Own 
Circus Music 




Bring back those nostalgic 
sounds with a mini-calliope 
buift of at-hand materials. 

BY GEORGE CAMPBELL 



I f the haunting sounds of the circus 
bring hack happy childhood memo- 
ries, or if you have a budding musician 
in the family, a miniature calliope could 
bo the perfect shop project for you. This 
tittle pipe organ, made from readily 
available materials, whistles with air 
from hair dryers built into the cabinet. 

Although the project seems compli 
cated, many of the components are 
identical, so laying out and cutting 
parts isn’t as Time-consuming as you 
might expect Building the calliope 
should take about 40 hours 

To begin, cut The cabinet 
and wind^chest compo 



nents— parts A through Q, T and U 
(see the materials list at the end of 
this story Bore pilot holes for all 
screws connecting the cabinet parts 
with a No. 6 bit, Coumerbore ai! pilot 
holes with a %-in. bit to receive the 
plugs (VI. Then lay out and bore guide 
holes in the keyboard base (El and the 
rocker support (1). 

A drill press or drill guide lor your 
portable drili is a must for accuracy. 
Clamp Logo! her tho top and bottom 
pieces of the wind chest (pans L and 
N i and boro them simultaneously so 
the holes will align Use a depth stop 
to prevent tx>rmg through the bottom 
board If you don't have a radial drill 
press or one with an adjustable table, 
bote the angled holes in the rocker 
support by using shims untlor Uio 
workpioco to establish the correct 5 
angle. 

Make a trial assembly of the chest 
Once everything fit^ properly, sand 
and finish (he cabinet and the 
screw hole plugs (V? I applied 
mahogany stain and finished the 
piece with varnish When dry, 
remove wind chest, keyboard 
back (C), music rack U) r rocker 
Support (li and its cover IK) 
Next, prepare the key 
board. Rip ' --m scrips from 
ihe type wood used for (he 
{Pt&mv turn U' pdge 104* 



Whan you d*p*m& calliope i ays, 

Mir from Internal Mowbiv mafias into 
iho p/pes. pmdvdng wtrQs chat aotiixJ 
Jit# an orchestra of flutes and whistles. 

m 




! n- - 4H h4u.i« til 



Now 

and them, i 




ijjmpeLt.i'i: Brand ui revels rellw sNe lewis 
tff eirher FTC nt'ShDd at Dec '31 FTC Report 

SOFT PACK 1®? FILTER. MENTHOL 2 rnj. "w". 0.? rtj„ 
mcciund a*. per ugaiaire by FTC mstfiDd 



Warning: The Surgeon Genera! Has Deierminad 
Thai Cigarette Smoking Is Dangerous w Your Health. 




The lowest in tar of all brands. 



aiATI CIMUS MUSK 

fGc mtittvad from pa g v 103 ) 

cabinet. Cut white keys (pans X 3l 
and X,)- Cut the black keys (Y) from 
Vi* in, molding stock Bo re pivot holes as 
accurately as possible through the aides 
of the keys. Then bore '/V-in. holes on 
the undersides of the keys for the guide 
pins (2J. Boro a 5 /ie-in, dimple al the 
hack of each key. 

Sand all the keys smooth, removing a 
total qf about in. from the width of 
each key to ensure proper clearance 
between them when they're in place. 
Install the guide pins and apply several 
coats of spray paint to the keys. 

When the keys have dried* insert 




When you cut i be sc-und holes, try to cut 
slightly inside the layout marks, then file 
to create perfectly sized apertures. 




Bound holes bored near the bottom of 
Bach pipe Set air enter when keys ere 
depressed. The yb4n. holes may have to 
he enlarged if pipe tones are weak. 




Cur no more than in. from the dowels 
used for flue stoppers. The Bet plane 
forces air out through the sound hole. 




If you don't have a hand saw. use a 
tablet ‘mo unted saber saw to cur keys. 
Good keyboard ectwn requires accuracy. 




With tha keyboard on the pivot nod and 
I he wind cbesr and blowers In place, tho 
keyboard must bo leveled with adjust* 
manis re the guide holes. 





Assembled wittd chest Is shown 
above with the lines for air- 
release assemblies threaded 
through nyibn tubing guides 





Big the lines from ££# Mr-reloesa assem- 
blies to die rockers using crimped spilt 
shots to maintain correct tension 



w 




The flue plug, flue stopper and 
cork above are jhown outside 
the pipe, parade! to correct 
positions within die rube. 



The flue plugs at the left are 
used ro tune die pipes. Four 
different sizes are needed to 
fit the varying pipe diameters. 

With die pipes inserted, die 
air-release assemblies 
ere shown (below) with the felt 
pad$ in place over air holes. 




them through the keyboard back In 
order Insert the pivot rod (BBS through 
the holes in the sides of the keys, slip- 
ping a felt washer onto the rod between 
each pair of keys. Between keys 12 end 
13 (notes B and C)> insert the center 
pivot support fCQ, Attach th&two end 
supports £DD2) and secure the assem- 
bly with the pivot red nuts. 

Attach a length of foam weather- 
stripping (EE) to the keyboard base and 
install the keyboard. Check, that all keys 
move freely and make adjustments to 
tho elongated guide holes where 
needed 

After the keyboard is set, install the 
two blowers fWW) in the cabinet. The 
General Electric hair dryers used in Ibis 



W 
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project am a common itom In second- 
hand stores, hut if you can't find that 
type, similar units or commercial blow- 
ers wi]l work Make sure the blowers 
you use are quiet. 

Disconnect and remove the heating 
elements from the hairdryers- Hook up 
wiring through the switch (YY. see wir- 
ing diagram, page 114) Bring power 
cord wire through the Vi*-in. hole m the 
pane] (B). Knot the wire on the inside of 
the hole to prevent strain on the con’ 



nectjons Use 50]derless connectors on 
all twist connect ions and cover them 
with electrical tape for extra safety. 

The rocker assembly 

Next, begirt work on the rockors. Cut 
the rockers (S) from l A * ; ^-Ln- mold- 
ing. It's faster to boro pivot-rod hoEes 
and dimples before you cut the indjvid 
ua! pieces. Sand the sides of the rockers 
smooth, then add the screw hooks (HH) 
and counterweights (H). Insert the piv^ 



ot rod (SB) through the rockers and 
attach the support brackets (DDi). 

Cut the push rods (AA) and install 
the rocker support (I) in the cabinet, 
threading the air hoses through the 
i^-Ln. holes. Attach the height adjust- 
er assembly (R) P then Insert the push 
rods making sure they seat in the keys' 
dimples. 

Mount the rocker assembly on the 
support El). Adjust the height of the 

(Pleas* turn Co page 107) 
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Carol Booster Cables: 
The product that proves there 
is life after death. 




the dead battery. 

It can turn a happy time into 
a real horror show. To protect 
yourself cany Carol Booster 
Cables. They'll bring your lifeless 
battery back from the dead. 

Don't be afraid, Carol Booster 



Cables come with easy-to-follow, 
sure-start instructions. They're 

Tangle-proof? 






kV . 



And there's 



even a mon- 
ster-sized 16-fool length for front- 
to-back hook-ups on narrow 
roads or busy highways. Ideal 
for boats, trucks and vans, too. 

Legendary quality. At Carol 
quality is our life's blood. Fine 
electrical and automotive prod- 
ucts, At retail outlets everywhere. 
Ask for Carol by name. 

Carol Cable Company, Inc,, 
Pawtucket, FSI 02862; Los Angeles, 
CA 90058. 








CREATE CIVCUS MUSIC {Continued , fror n pjcjg J05) 




keys individually by screws fFF) to level 
the keyboard in the '"up' 1 position. You 
may have to alter the lengths of some of 
the push rods, as well. When the key- 
board is level, the rockers should rest as 
approximately 15* from The horizontal 
plane. Finally, install the angled guide 
pins (GG) Establish the proper clear- 
ante by screwing the hooks {HHJ in or 
out as needed. Check 10 see that the 
rockers are moving freely. 

The next phase is forming the pipes: 
turn f<? taige a H) 
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Balldriver 1 ' 

HEX KEYS 



P 



Turn any standard 
Hex Socket screws 

the easy way. 
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a ranees and lubrication. The shapes of 
turbine end compressor wheels, and 
their spiral housings, are critical for it 
is within these housings that the gases 
must do their work- 

in designing an automotive turbo 
system, the compressor is selected to 
Supply the desired quantity of air for 
the engine, considering displacement, 
operating speed find maximum power 
required. Then a turbine size and shape 
are matched to drive the compressor at 
the desired speed 

A delicate balance 

The turbine should be large enough 
to provide enough boost at high revs to 
gain power, but also small enough so 
that the gases within will accelerate the 
turbine wheel quokly to provide good 
response , too slow a response is the tra- 
ditional sore point of turbos. It's called 
boost lag, and ii refers to the time 
between the Instant the pedal goes 
down and the point where there’s suffi- 
cient boost to dollar all that wonderful 
acceleration 

What is needed, obviously, is turbine 
acceleration at lower engine speeds 
without overboosting on the upper end. 
The most basic form of boost control is 
a simple pop-off valve in the intake 
which will open under pressure and 
release the excess to the outside- But a 
pop- off works only with a blowhrough 
carburetor, fuel injection downstream 
qf the turbo H or a diesel. Otherwise, it 
also releases raw fuel into the atrao i 
sphere. 

Another form of intake line valve is a 
restrictor operated by boost pressure. 
As boost increases, it closes off the 
intake and limits pressure reaching the 
engine. 

Current technology on boost controls 
centers on wastages. A wastegata is a 
valve located in the exhaust stream 
between the eng ne and the turbine. 
Held normally dosed by a spring, it 
opens by a diaphragm working off 
either intake or exhaust manifold pres- 
sure. As the pressure reaches its select- 
ed level, the wastegate opens, thus 
diverting exhaust gas directly down- 
stream and bypassing the turbine alto- 
gether The turblna maintains speed 
and boost stays within a predetermined 
lfmft* 

Some wasiegates are separate de- 
vices mourned in the exhaust line- oth- 
ers are integral, built into the turbo 
itself. Some are operated by intake’ 
manifold pressure, same by exhaust. 
Intake-pressure operation allows the 
wastegate diaphragm to stay cooler. 
But there seam to tie some performance 
bene his from using exhaust- manifold 
pressure. Some wastegates are adjust- 
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able with a screw operated, preload on 
the spring that closes the valve, The 
more preload, the more boost stays in. 
the more horsepower. And the more 
chance of overboosting and blowing the 
engine. Appropriately, these adjust' 
moms have long been known as horse' 
power screws. Generally, separate 
wasiegates are preferred for racing 
where adjustability and ease of servic- 
ing are important, while production tur- 
bo installations are tending increasing- 
ly toward integral wastegates for im- 
proved packaging, lower cost and easi- 
er assembly. 

Even sophisticated wasiegates are 
still just a pan of the whole package 
Ideally, a turbo should run at full speed 
all the time just so maximum boost is 
available whan needed. But closing the 
throttle shuts off the intake side, load’ 
ing the compressor and slowing the tur- 
bo. Ti must then be accelerated again, 
as with each gear shift. Sortie race cars 
have been designed with valves in the 
intake manifold that open when the 
thru tile is closed, venting pressure to 
the atmosphere and allowing the turbo 
To maintain speed. But that's hajrdlJ 
acceptable for a street car A superior 
solution is to divert pressurized air from 
the outlet to the inlet side of the com- 
pressor during closed throttle, thus 
recirculating the air and relieving the 
load against the compressor. 

Power vs, response 

The tradeoff between maximum 
boost for high power and a higher com- 
pression ratio for good throttle re- 
sponse has been at the center of many 
turbocharger development problems 
Since any Supercharged engine must 
accept higher than normal combustion 
pressures, its compression ratio must, 
of necessity, be lower than that for a 
normally aspirated engine. But that 
hurts response, where turbos are 
already weak. As an example, the orig- 
inal Porsche 930 Turbo had a 6.5 to 1 
compression ratio, chosen to allow a 
relatively high 1 1.4 p.s.i boost It made 
a lot of horsepower, no doubt about it. 
Bui response was very poor- High boost 
and high compression ratios together 
load to preignition. General Motors first 
developed the knock sensor, an elec- 
tronic accelerometer mounted to the 
angine block, for the Buick V6 turbos. 
At the onset of knock, the sensor sig- 
nals. through a computer, the ignition 
to retard, thus keeping pro ignition in 
check. 

One major contributor to preigniikm 
is poor gasoline. An engine with a 
knock sensor operating on peer-quality 
gasoline causes the ignition to retard 
prematurely, and power drops For this 
reason, a turbocharged engine's power 
is dependent upon the quality of avail- 
able gasoline To allow for the worst 
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possible case, manufacturer have td 
design, their systems to a state of tuns 
and power output considerably less 
than optimal for the best conditions, 

Saabs A PC (Automatic Performance 
Control) recently available with the 
900, skirts this neatly Sensing intake 
manifold pressure, engine knock and 
rpm. it varies boost instead of the igni- 
tion curve, and allows the turbo to 
develop as much boost within limits as 
the engine is capable of handling on 
that particular fuel, of course. Com- 
pared to the previous Saab Turbo, com- 
pression has been increased from 7.2:1 
10 8.5. 1 , with a resultant improvement 
in throttle response and fuel economy. 
Boost had been increased from 7.2 
p. 5 . 1 . to 8.5 p.s.i. And test results prove 
the merit of the system. 

All production turbo systems must 
be compatible with emissions controls. 
The current ideal utilizes electronic 
inject ton, an exhaust-gas oxygen sensor 
and ihree-wey analyst. Measures to 
limit emissions on normally aspirated 
engines work as well on engines with 
turbos. In fact, there may be an advan- 
tage tor the tuihoeharged engine. For a 
giv&n power output, it has a smaller 
displacement than a normally aspirated 
engine, and the resulting smaller vol- 
ume of exhaust gas in the idling and 
partial load ranges mean fewer total 
emissions during those periods, 

Integral part of design 

All of the above is why a turbo- 
charged engine must be seen as a com- 
plete package, not just as an engine 
with something eUe added on. Suppose 
an engineer decide* he needs 1 50 hp to 
move a given car at a certain rate He 
could achieve that with a normally aspi- 
rated engine of about four liters, or a 
turbocharged engine of about half that 
displacement Assuming the power 
curves were matched correctly to the 
gearing, the engines would deliver 
identical performance at wide open 
throttle The larger engine might have 
better response, but not significantly so 
if the turbo were designed property. 
But very little driving is done at wid^ 
open throttle. If someone drives teal 
hard — lot's emphasize that; real, real 
hard— he uses wide-open throttle may- 
be 20 percent of the time. Yet when the 
cor fo being driven ot less than maxi- 
mum output, most of the output of the 
larger engine is wasted Larger pistons, 
or more of them, traveling a longer 
stroke, mean more friction losses A 
larger displacement results in more 
pumping losses at idle and low to medi- 
um loads. All this adds up to worse fuel 
economy in most driving situations. 

Turbos also work well with diesels 
Since a diesel is umhroitled and fuel is 
injected into the combustion chamber, 
the turbocharger installation, is Simple 
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and direct. And diesels are inherently 
strong. 50 the additional load that is 
imposed by the turbo isn't particularly 
h armful, 

That extra loading on Internal com- 
ponents can mean some fairly serious 
design, changes to an existing engine 
before it r s ready for & turbo, Such 
details as forged pis^ns, rolled fillet 
radii on crankshafts, better be&nng 
materials, stronger head gaskets and 
higher quality valve material am com 
mon. Additionally, there may be jets to 
direct cooling oil at the undersides of 
pistons, separate oiling systems for the 
turbo and engine, oil coolers and sodi- 
um-filled exhaust valves. A tot of these 
things have boon standard fare on 
trucks and race cars for years. 

Critical intercooler 

Intercoolers are integral to race car 
surbo systems, but are only recently 
coming mto production use- One effect 
of high pressure is more heat, well 
remembered from high school physics 
Bui hoc air is thinner and detrimental 10 
horsepower. An intercooler is a radiator 
for the boosted air. On early 935 
Porsche^ the engineers were able to 
drop air temperature from around 
300° F. to the neighborhood of 17E G F. 
or so. 

IntefCooling is so critical that on 
many production:- based race cars, the 
intercoolers are located in the nose, 
behind the grill, with radiators rele- 
gated to the rear fenders 

Not surprisingly, rare and production 
engines operate *t drastically different 
boost pressures. At the most, a race 
engine will have to run 24 hours. 
Understandably, these standards have 
little in common with street driving. As 
rough guesses, boost on on Indy car 
will be roughly from 23 to 3Q p-fl-L 
depending upon how much each partic- 
ular engine design is allowed, interna- 
tional Meter Sports Assn [IMS A l road 
racers may be in the region of 20 to 25 
p.s.i. or more, and it often is subject to 
continual at^usunetYi at the drivers 
whim. Typical production car figures 
are much lower, tn theronge of 5 to 10 
ps.\. Generally, compassion ratios are 
in the range of 7.0:1 10 8.5:1 for gaso- 
line engmes- 

But there is a common bond, in all 
casoiv, turbocharged engines utilize oth- 
erwise wasted energy to boost power. 
That energy and its use is not necessar- 
ily free. Bui it is cheap Properly used, 
turbochargers give us ;ars Lhat go fast- 
er and use less fuel because the total 
packages are more efficient. Turbo- 
chargers make Utile engines act like big 
ones* but only when you want them to 
act big. It has taken turbocharging a 
long lime 10 carve a permanent niche 
on production tines, but it Is certainly 
here to stay. ■*! 
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Michael KreLsilrfer t>f [he University (if Mas- 
tachuwLi!* "Qna? we thought the atom 
was the most fundamental particle. Then 
we looked tn$!de the nucleus and found 
the proton and neutron. Now we probe 
inside the proton and find I he quark. 

There is no reason 10 believe that today Is 
a particularly sacred time." 

The four forces 

Locating new panicles turns out to bo just 
half t he battle Next comes understanding 
particle behavior. For decades, it has been 
clear that four basic forces rule the way 
everything from queries to galaxies inter 
acts: 

1. Gravity is the most pervasive force, 
acting to bind the universe on the scale of 
stars and galaxies 

2. EtectromagnoLism governs the way 
atoms combine to form molecules, pro- 
ducing such everyday substances as 
water, wood, skin and bone 

3. ’"Weak" nuclear forces control radio- 
active decay within the atom. 

4. M Smng" nuclear forces keep the pro- 
tons and neutrons Inside the compact 
atomic nucleus. Within the protons, neu- 




A r ih& beginning of the F&mttab ring, a 
20* ft., 'high preeccelorator snips protons 
from electrons Jrt hydrogsii. 



irons and othor particles, the quarks are 
bound in clumps by a subatomic glue — 
appropriately called gluon — 1,000 times 
more powerful than the strong Force. The 
bond that k#eps quarks Together is so 
Strong that It has prevented the dorecuon 
of a single isolated quark, despite vigor- 
ous searches. 

A recent step forward in understanding 
these fundamental forces was the theo- 
retical uiuficaTion of the weak nuclear 
force and elettromagnwism Both are 

now considered to be part of The Same 

phenomenon r the amalgam called the 
electroweak force. Continued unification 
of nature's rule books into a single ele- 
gant theoretical synthesis has become the 



paramount goal of physics. The next step 
will Likely be the melding of the electro- 
weak with the strong nuclear force into a 
grand unified theory, or GUT, as physi- 
cists call h. 

GUT research 

When Fermi was opening the atomic 
era 40 years ago, It was assumed that a 
proton would last forever But physicists 
are now in the process Of changing their 
minds on that scoro- 

A leading GUT theory, proposed by 
Harvard University's Sheldon Glashow 
and Howard GeOrgi. prodldS, among Oth- 
er things, that protons fall apart over 
enormous intervals of time. No one has 
ever seen a proton decay, mainly because 
nobody was looking until recently. Arrays 
of detectors at the bottom of unused 
mines mooiror swimming-pool-sized tubs 
of water or mineral oil. These tubs, pro- 
tected from the interference of cosmic 
rays by cubic miles of rock, contain a bil- 
lion trillion trill ion protons. Hut since GUT 
predicts protons live almost that number 
of years, physicists expect to M s ©9 ,J only a 
few decays a year 

So far, no dying protons have been 
recorded, L but we are looking vary care- 
fully, 1 ' says Maurice Goldhaber of Brook- 
haven National Laboratories, one of the 
first facilities 10 begin the extensive pro- 
ton-decay quest- 

Another GUT prediction, Ihe existence 
of the magnetic monopole, may have 
been seen earlier this year, passing 
through a modest detector at Stanford 
University. 

Created by the Big Bang that gav£ birth 
to the unive^e approximately 15 billion 
year* agp ? magnetic mandpoles are 
bizarre In ihe extreme Smaller than a 
proton, a magnetic monopole has a pre- 
dicted mass that is 10 million billion times 

as great. 

Bias Cabrera, the Stanford University 
phystdsi who conceived the monopoly 
experiment p says: “The single event we 
have seen cannot be considered a definite 
discovery.'" Cabrera is seeking to confirm 
t he monopoly's existence with a device 
times more sensitive Such a detector 
could record the electrical wakes of pass- 
ing magnetic monopoly frequently 
enough tn role out all other axplona 
nons. 

Slnce grand unification theories predict 
both magnenc monopotos and decaying 
protons, if one or the other is unequivocal- 
ly detected, the synthesis of the electro- 
weak and strong nuclear forces wouldn't 
be far off. The elegance and simplicity 
that such an uftfommem would bring io 
ihe new atom would inspire physicists to 
dig -ever deefjer into the quarks — and 
quirks — at the very heart of mallei and 
energy. Offl 
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MEDIA ROOM fCoruJnjJMf Tram pjg^r SB) 

form of moviola All is does is play movies — no reverse, no 
slaw motion Or F tor more you can get such goodies as 
slow motion, reverse and Oven random access. This last fea- 
ture enables you to go directly from any one frame to any 
Olber frame on iha videodisc. For watching movies, this 
degree of precision may be unnecessary. But for some special 
interact! ve video techniques, it s a must. This new interactive 
field is really coming along. We've seen laser videodiscs iha; 
teach you how to call the plays In a pro foothalJ game and 
others that leach kids everything from magic tricks to num- 
bers. 

You'll also want a videodisc capable of stereo sound if 
you're going to have a component stereo system 

Most people are familiar with the concept of component 
audio. The tuner Is separate from the amplifier and the 
speakers are also separate, Now, the same concept is being 
applied to video oquipmeniu 

Component video 

Many companies now offer video tuners. These pick up the 
video signals and feed them via cable to a monitor. Soma of 
these timers even have built-in audio sections so they also 
can be used as stereo music centers. 

The monitors are usually high-resolution units capable of 
displaying a fine picture. Unfortunately, most big-screen sots 
have a built-in tuner, so your choices will bo limited. Only a 
few two- piece LSI’s and raar-projeclitan models are compat- 
ible with those now video components. 

Other add-ons 

A muiLia ruuui with a Luu-sccwji TV, d VTR, a videodisc, u 

stereo — that's already a lot of transistors. But, never fear: 
there's always more you can odd. 

Almost every media room has at least one video game — 
maybe two or Lhrea of the top units (see ^ideo Games: More 
Flash and Dazzle!, page 92) These games take on a whole 
new perspective when played on a gism screen Imagine 
b&ing Fee -Mam 

Home computers are also carving a niche in many media 
rooms Units such as the Apple IL the TPS-8Q Color Com- 
puter, the Atari. 400 or 800, the VIC-20 and others offer 
exciting color graphics. 

End the snarls 

Hooking up a media room can become almost a video 
game in itself. Wiring is com plicated and Ihe way some un its 
interconnect is net always obvious. Because of this, a switch' 
box is a goad investment. 

A switchbox lets you hook a VTR. a videodisc,, a video 
game and other units to a TV sot. Some of the more complex 
units even let you switch your accessories between two TVs 
via front- panel controls. A switchbox even enables you lo 
tape from the scrambled portion of a cable TV broadcast 
while you're watching another broadcast channel We detail 
a typical switchbox on page BE, 

When you run the cables, mafco certain they don’t detract 
from the decor of your video palace. If you use shielded 
cables, run them close together in the walls or under rugs. If 
you’re ambitious, you coidd try the method TV stations uso to 
hide wiring. Build a floor above your normal floor with a 
raised r metal gndwork, Then you can route all cables easily 
between the grid and the floor 

And don't forget that you 1 LI likely amass a few tons of 
videocassettes, videodiscs, game cartridges and tapes. Plan 
on adequate and aitraaive storage toollries for all of this 
software. 

You'll find that your media room can ho not only tho 
most exciting spot in your homo, but tho most attractive as 
well. M 
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TOP 10 SALE!! 
ARCADE GAMES 

(VIC-20 TAPE PROGRAMS} 



2 . 
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Name 


List 


Sale 


Super Paratrooper 
(Fantastic) 


$24.95 


$19.95 


Exterminator-Plus 
(Better than Centipede) 


$24.95 


S19.9S 


Cricket 

(Belter Ihan FrOgger) 


$24.95 


519 95 


3-0 Hackman 
(3-Dimensional) 


$24.95 


SI 9.95 


Snack man 

(Better Ihan Packman) 


$19.95 


$15.95 


Bug Blast 
(Creepy) 


$19.95 


$16.95 


An|i Matter Splatter 
(Nuclear Disaster) 


$24.95 


$19.95 


Bombs Away 
(Great) 


$1895 


$15,95 


3 r O Maze-Escape 


$16.95 


$14.95 


Krazy Kong 


$16.05 


$14.05 



BUY ANY FOUR - DEDUCT 10% MORE 



VIC-20 

ACCESSORY SALEH 



1. TR ACTION- FRICTION LINE PRINTER This 
new COM STAR deluxe printer, prints Sfi” x 11” 
lull size letter quality single rou or fan fold 
paper, labels and etc. Impact dot mairix bi- 
directional 40, 66. SO, 132 columns. Includes in- 
ter face cable that plugs direct Into the VIC-20 
computer, no other costly interface Is needed. 
List $599.00 — Sale $399. CO 

' 2. UP TO B0K EXPANSION MODULE Aero Space 
designed— 6 slol —add up to 6 cartridges— 
Switch select any program. Start and stop any 
program with reset button — not necessary lo 
remove cartridges or turn olf computer, saves 
time, television and computer (one year warran- 
ty) List 1149.00 — Sale $89.00 

• 10 DAV FREE TRIAL 

• WE HAVE THE LOWEST PRICES 

• ONE DAV DELIVERY EXPRESS MAIL 

• FREE CATALOGS 

• WE LOVE OUR CUSTOMERS! 



ENTERPRIZES (FACTORY- DIRECT) 

SOX 550, BARRINGTON, ILLINOIS 60010 
Phone 31 2/382-5 244 to order 



POPULAR MECHANICS ■ DECEMBER 1962 



111 
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Belt sander basics 




1 Though The specifics for doing so vary from one brand to the next the first step 
when changing belts is to eliminate tomkvl. os is being done here farrows). 




I would be willing id bel lhai the h* M 
sunder is one of ifw mass misunder 
stood — thus misused — power tools 
the home workshop. Many begin- 
ning woodworkers hairy a ten- 
dency lo ask tho bell sander To 
do nonbell sender Lasta*. k 
shouldn't, for example, be used 
to remove great amount* of moc k 
benur handled by a block piano 

The belt sander can save you many 
hours ol arm- wearying work Whnn 
used property, h will at so help you 
produce projects wish a truly profes- 
sional (Irtish Head ihe manufacturer's 
manual that comes with the tool 
There are lhreo reasons why: 

1. To make sure you learn how to 
use the tool correctly 

2. To know whal maintenance is — 
and is not — required 

X To loam what accessories ihe 
manufacturer offers for u-Sc? willi the 
tool 

When you buy your lirsl bell sund- 
er. mako certain you purchase a vari- 
I 'Ey ol jIjmsivl- gins at Hie same 
lima. For openers you should stock 
40. GD and SO grits for rough sand- 
ing — such as removing pa ml and the 
tike For general homo and shop car- 
pentry, Lay m a healthy supply oE 
belts in the 100- and 120-qnt 
range Finer sandpapers are nm 
available in all bell si'/K-s. so check 
this pom[ wish your dealer when you 
buy the loot A final tip; To avoid 
Dv^rheating. clear the tool s air ports 
regularly, with compressed air m 



3 With tension ry stored , sander is 
turned on. Bolt is tracked using the 
tracking device provided an tho tool, 




5 To prevent rom.ding edges, always 
push tool so platen extends beyond 
edge. Closeup photo show j results 




strip to workbench to contain wort 



Ik2 




2 0id belt is removed and new one is 
slipped over the wheels tmptXTAm; 
Arrows on inside belt surface must point 
in travel direction farrow}. 




4 Sender should always be moved 
with grain (arrows). Beit sanding 
across grain can leave lasting scratches. 




6 Foor sanding technique — for in* 
prance, stopping the platen short of 
the edge — wiU generally result in a 
dish otl (concave) Surface. 




8 To mod odd shaped pieces, gently 
damp sender handle In vise. Don't 
overtighten or you 'il break the housing. 
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Shop and Garden Tools 
for Home and Industry 

NOW! Use your SPARE? IME to 
BEAT inflation and the high cost of living! 

Wiih Sharp-All it's easy to start your own busi- 
ness. No selling is involved no inventory. People 
bring in iheir work you rake in year round 
CASH Profits and keep 90c out of every dollar you 
earn Work, spatetime pr fulltime right at home in 
your garage basement or tool shed Work ihe 
hours you warn — FREE Book tells how to start 
your own business even while working at your 
regular job 

Big PROFITS — Plenty ol business, wailing for qualified men 

Every home and business has saws and tools that need 
periodic sharpening There’s plenty of business waiting lor 
ihe man who can sharpen saws planer knives. iQioter 
blades, wood chisels, scissors, pirtktng shears, snips, 
lawn mowers, axes and Qiher garden shop and home tools 
Sharp-All does ALL these | 0 b$ and more quickly and at a 
big profit Vou will be sharpening headquarters for carpenters 
builders, lumberyards, factories, home workshops and hob- 
byisis hundreds of jobs right in your own neighborhood 



it s EASY To Get Started —Wo Franchise Fees! 

•o per aneatf is an you n wo W# ^ ^ o snawm each 
clear, step-by-sles instructions- s _ o* - ^ l0 get tree advertises 

M. SHW-AILOOM **— 

«™»» M“ **<* “* tk " ' „ Todo „. 

ScnJ f,.r FHF.K H.w.k 



mere is NO OBLIGATION anil 
NO SALESMAN Will Call! ' 



ACT MOW I 

Coupon 
full D*M*s r 



SEND FOR FREE FACTS TODAY j 

You rule nalMnij fry ac^epilng Thu G-tf-c lo hvr Kniil* yOu ton lup-n- 

jd>ui ^p#i* nrrff irtfrj CASH Pin-Mi wil+i j dut Complitt* Ti harp til- 
ing Sh Op. Send CCujpii n Qt infrll 1 w rf dft- 

laiLii on, nur ticluiLvt- - 

30-Day FREE Trial Offer! 

FREE Booklet gives full details— $1^ »<»* 

Our Free Book tells IvumSf 

how to start a profit- 
able, lifetime home UmmI ^ : 
sharpening business. IGE9|Hik f 5 ] 
how we help you grow. ™ J 

how we'll finance you. 




No Obligation F . „ No Salesman 



FflbEy BlbSRIU CO. 

SDU91 FIELD BLOG. 
KANSAS CITY, Mb. 64111 







RUSH 

VoCv' 







Please send my FREE copy Of your book 
"Lifetime Security" end full details on 
your 30-Day Free Trial Offer! 
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fcOWi R|LD BUILDING. MUSAS CITY, HTD. HIM 




ft 16 " D 1 A 
dimple 
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Carefully follow the specs in iho chart 
at bottom, particularly those concenv 
ing the sound-producing E D-shaped) 
notches Use a hacksaw to cut Lhe alu- 
minum tubing and remove all burrs 
with a mill file. Boji& the round air hole 
near the bottom of each pipe with a Vny- 
in. bit. Position a flue stopper of the cor- 
rect size as noted in the chan and insert 
a cork in the bottom of each pipe as 
shown in the pipe-assembly detail Test 
each pipe by blowing gently through 
the Via-in. hole Each pipe should make 
a clear note Adjust the flue stoppers to 
achieve the best possible tone with the 
least possible amount of air. 

Air-release assemblies 

Make the 2S air- release assemblies 
as shown in the detail at the top of page 
107. Glue the fell pads (QQ1 to the PVC 
discs (00} with contact cement or other 
glue for fion-porois surfaces. Fasten 
the hinge leaves [S£) lo the bottom of 
the dowel (NN) and to the bottom of the 
wind chest with brads that como m the 
fungo package. Form the springs {TTJ 
by cutting the heads off 1 '4-in. safety 
pins and bending 3 s Vin, of each cut end 
with needle-nose pliers 10 create 



Build Your Own 
Gramtfithor Clock 
Print StirtlRQ Undir 



— j.jt -I 

FinCKifl ASSEMflLV 



|L {including movement 

mT and dial} 

* Do-il-yourseiT case 
(tit, parts pre-cut 

* Finished docks 

■ Solid 3M" hard' 
woods: black 
walnut cherry, oak 

H * Heirloom duality 
H * Factory direct prices 

* Solid brass West 
German chiming 
movements 

■ Money back 
II guarantee 

* Prompt shipment 

MASTLnCADO vv| 

MSA ACCEPTED 

n _Q ^ EMPEROR® 

V A J CLOCK company 

WWf wooers mflOCST MWWFACTUftEB 
\ or OUrtOFATHEA nOCKS 

7= — Uora hH. Empwar iPKluKtiiaf Pirh 

rwrhope. Altbfma 3 Hi 3 J 

*H CANADA. EfnptfO* Qpc± CMW/. aW , 

Ml NMMI Slwl, LSMteft. tWE 1lt& / 



HAIR QIIVERShWW 
12 flEQCM 



5 P 51 

PUSHBUTTON 

swiTCH-yy 



CALUOFE-WlAlNCl 

SCHEMATIC 



"ears/* Reassemble the wind chest, 
leaving off the top. and caulk all the 
joints with silicone sealant. 

Tie an IH-in, length of braided fish- 
ing line (KK) lo the screw eye on top of 



Ipedltartteni — Cwlilop* Plp« And lntwt—1 Part* 



NOTCH 



Fhio Stopper Cork Flwe-Ptug 
□La. (b) Height (c) Depth Id) Duwol o.d, (el Sice Type 



HEARTH- AID ® El Americas 

FAVORITE FIREPLACE HEAT EX' 
CHANGER. 

COOL AIR 



Increases Heal Output by 500% 
“Custom f \\ to “Super Elllcient 

any Fireplace. alainleas sleel 

'Easy lo Install Heal Exchanger. 

No torts required. “Best value 

* Thermostatically No extra* 10 buy 

controlled, works “No dangerous 

automatically. Creosote Buildup 

And £>051 ul all you can enjoy your hreptac-e 
whJlesa^iflfl on your heating tnici because wifh 
Heann-Aid 11 ' you don’i n«d to sacrifice your 
1 .replace s appearance or ffie delig^.1 of an open 
lire to Se energy eilicienE 

Also available without glau doors. 
For Free Information, Wrrle or CtfU 
Therms I Me Dept PM.P.O Box 656 
Brentwood, Tn. 37027 
Nation wide Toil free: 

ALL: 1 *00-431 -1953) F „ t T0 
N.¥- Only 1 -BOO- 942-1935) 
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each dowel and thread Bach through its 
matching nylon tubing guide (MM). 
Mount the top of the chest and caulk all 
the joints. 

Completing the calliope 

Insert the pipes through the holes in 
the top of the wind chest. Manipulate 
the air-release assemblies by pulling on 
the lines until each pipe seats in the 
base and each feh pad seats over the 
round air hole- Glue felt strips to the 
b&ck of the wind chest and install it in 
the cabinet Be sure to tighten the 
screws enough to compress the felt end 
seal the chest. 

Attach the air hoses of the dryers to 
the copper pipe reducers (XX) mounted 
to the from of the wind chest. Turn on 
the dryers. By pulling on the lines, you 
should be able to make each pipe sound 
in turn. If any pipe produces a weak 



tone, enlarge the air hole to %-in. die. 

Work in order, attaching the lines to 
the hooks on the rockers. Take two 
turns of the line around each hook, 
adjusting the line so it's tight, hut 
doesn't lift the air-ioloase assembly 
enough to let air enter the pipe. Crimp 
a split shot on the line to secure the 
adjustment. 

Once ail 25 lines are attached, test 
the action of the keyboard If you find a 
sticky key (and you probably will at this 
point), loop a small mober band around 
the base of the counterweight (II) and 
the rocker guide pin (GG). 

Install the music rack (J). music stop 
(Q) and the rocker cover (KL then apply 
the screw hole buttons (¥). Finally, tune 
the pipes to a piano or other instru- 
ment. using the flue plugs in each pipe. 
Pulling the plug out lowers the pitch: 
pushing it in raises it PM 



MATERIALS LIST — CALLIOPE 
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to X 11 to x El" pin* (cabins 
sides) 
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backf 
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iw DortomJ 
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% x 2to X 2Dto’ pine [cabin « 

frcn&l 


F. 
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to X S X Zfi to' purr" [ keyboard 
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to X 3to X 4 Vi' pinir Ibrylx^rrt 

borders! 
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V* * SVk x 20'V (keyboard back) 
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to X 4Vh X aj'vV" pine I mlnnWU 
bdHtl 
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to x 7to x Mto* pin* [rocker 
lu-ppenl 
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to h a ■ aOVfc’ pine imuJic 
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to x jto * ZQWpkm luKkm 
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to > Tto X 2flto # pin* iwind 
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M 
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to * flVj x 2Qi^‘ pjpfl fwwd- 
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to"‘i±a. x 11 to' hardwood dowels 
[handle*) 
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H ri d*a dorew hole pJuyi 


w 


TS 
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to X to X H L (whiLD tciyi, Nut. 

1^3.4.7.3.10.] 1 14? 


Xi 
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2.9) 


X x 
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W Gn nndi. four 
atom nuts; four to-ZG hsa nuls : 
24 fait withers [pivot j-ocLsI 
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HH 
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S p-S-t pushtm,"<>n iwitch suth ai 

Setecta" S.5- K 16- 1 1 xcfow-Eum 
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Unimat 3 

A Smalt Machine 
System for Metal 
Wood and Plastic 




0 PRECISION 
LATHE Mftchfm) 



Distil nee between centers, B" Swing- 
over bed, 3.6", 6 spindle speeds n 5 V 
2-speed motor 




0 

COMPLETE 
MACHINING I 
CENTER 



Vertical milling and drilling accessories 
can be used tor fly cutting, grinding, 
slotting, parlmg-off and can be swiv- 
eled up to 30° 





WOOD WORKING 

version makes your workshop 
complete with circular, jig and tret saw- 
ing. combing, grooving, coving, grind- 
ing and polishing. 



ORDER DIRECT AND SAVE 

Af/111# IOCOOO (basic lathe} 

rW%JwW 209 accessories extra 

OHIO RESIDENTS ADD 5 5% SALES TAX 

I Phone. £iM45-fi3M f 

t Sind ir« l 6 Ibiuo and price llal for uerwIh □ | 
1 Che Li □ Drdar □ Vtim □ W C □ | 

I I 

■ CAfl OHO .CHIP. DATE . 
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hobby products co. 

P o BOX 07&46 COLUMBUS OH 43207 
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European kitchen styling at down-home prices 



Meiillat Industries' flew line of kitchen tab- 
■nets. called Omni, features ihe clean lines 
and custom details once available only m 
buili-tu -order kitchens. Cabinet interiors 
are of easy-toclean vinyl, and all doors art? 
hung with concealed hinges that Open to a 
full 125 * All base cabinets, available in 
widths starting at 9 in. . are sold in in. in- 
crements up [o 48 in. Base cabinets have 
at least on a drawer and a slide-out tray 
Adjustable shelves are standard in wall 



cabinets. The new lino also includes comer 
cabinets, wall oven designs and microwave 
oven cabinets. Oak details are finished 
with dear varnish. The maker says this 
luxury is abou- one- third the cost ot a 
comparable custom kitchen The cabinets 
have full front frames which minimize 
wracking and misalignment during installa- 
tion For information, write so Meritlat In- 
d us tries ]nc. Dept PM. 2075 West Bee- 
ch pi* Rci. Adrian Mich. 49221 



High-tech doors 

Laser technology enables 
ihe Word Co to produce 
new doors with Extraordi- 
narily fine carved details 
Designs range from rustic 
scenes to an nouveau. The 
carvings are made in 
Weaiherbond. panels, fully 
guaranteed against crack- 
ing and warping Standard 
doors are of hr or western 
hemlock. 2 ft,. 5 in. to 3 ft 
wide For prices and focal 
distributor, 
write E A 
Word i Ti. . 
Box 1 187 
Everett. 
Wash. 
98206 
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Bedside electronics 



Anti-kickback saw chain 





Warn to clear 
the clutter from your 
bedside table? Here's a de- 
vice that combines a cord- 
less telephone and A WFM 
dock radio with digital 
readout, alarm and snooze 



up to 50 ft. from the base 
unit For privacy, you can 
activate AtiloSecure to 
isolate the 
phone from 
other exten- 
sions in your 
home. 

A redial feature 
duils the last number 
vou calked at the touch 
single button; a 
switch Lets you mo- 
mentarily put your party 
on hold 

The Extend- A- Mwe 
Model EX 7QQQ lists. Ibr 
$249.95. It is manufac- 



alarm. 

You can take the handset 
with Its pushbutton dial 
and built-in volume control 



lured by the Umden 
Corp 15161 Triton Lane. 
Huntington Reach. Calif 
92649 . 



Townsend engineers claim their new Sabre Tri-raker saw 
chain will reduce chain-saw kickback dramatically 
They've added a raker with an offset flange just behind 
The cutting raker to prevent it from becoming burned as it 
cuts — 2i common cause of binding and kickback Town- 
send says the new design doesn’t impair a chain saw's 
cuEiing or boring performance 8 abro Tri- raiser chain 
comes in standard V ft -m pitch in 25 - and t CJO-ft. rolls and 
in individual loops. For more information, write Townsend 
Saw Chain Co.. Box 6396 . Columbia 5 .C. £ 9260 . W 
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Our new Cavalier beats the lop three impor: wagons on two important counts: 
space for people and cargo. and tile power lo move people and cargo around 



With its new high-compression, electronical [y fuel -injected 2.0 Uler 
engine, available new 5-speed transmission and a new lower priced 5 Cavalier is 
going to give import wagons some competition they haven't seen before 

Compare Cavalier with am wugon-llv quality construction. the load space, 
the loading ease, the available split-folding back seals, the power, the price, the 
quickness of its front- wheel -drive response. We think it may be just the wagon 
you're looking for. 

See and drive the new electronically fuel-injected Cavalier Wagon, Coupe. 
Sedan or Type-10 Hatchback today. From America’s sales leader. It you haven't 
seen your Chevy dealer, you're not ready to buy 

Soirv tTkwmk'h. >liv will ■ tfipric*. pn hIliu-l! In irtliiT < i\| ilni^tnib sith^LidiXs, ur .il L il i.hl-lI ^ s h m|^:h 

wot IJn uU- Sk't 1 jrimi Jtuk'r Im ik-ksih 

' Based I'll ,1 n| Mpintliit'EuiVi V Siii^tdskrl RlIui] IVkdvSor S s >S^;nu1 l +3 K? t nmlM hkhI. U ] ±'\ l-1 i r| 

ritmpcnenc m;n vur> 










Build your own library with 
Popular Mechanics Books 

PRACTICAL TIPS AND INSTRUCTION 
FROM THE EDITORS OF POPULAR MECHANICS 

Step-by-step, fulfy-illustrafed POPULAR MECHANICS' BOOKS are complete manuals 

of Information and practical advice. 




t TUNE UP AND 
TROUBLESHOOTING 

0*er SC pages of charts, showing he w 
Id trace nm sob? meti common 
prabtas. Covm ah modem SI S cans 
and four most popula/ inerts 
including plckiips, vans, fcur-wtelm, 
and dte$d& Over 90 pages a# tune-up 
^Lflcuions for MS, models from 
W4-1979 phis Batsun, Tbyoia, Rabbit 
and mb. (Br1757. fl*95 - M757A, 
paper (11. SO) 

2 WOM£ APPUAWCf MWIJ 

Provide* sia^by-step repairs for mow 
than SO differed kinds of appliances 
More than BOO photographs. 200 
diagrams and charts, Lists appliance 
part supplier* Gives a Basie introdue- 
tiftn to dtdricity and instruction* for 
meiating electrical Eeling equipment 
ilk (B-1752. ftj 50) 



TCiU ht)w tu perform simple 
maintenance dsette, prevent or delay 
breakdown* d a pme-ups, handle Basic 
repair jobs. Highly illustrated with 
ctear-as erfitii photos, diagram*, and 
drawing Covers electron k: igpition, 
dieels and frcnl-wtod drives. (8475k 
m«-M75^(«per ttiOG) 

4. THE WQmDQF SPORT 
AVIATION 



The fonts it on four basic types of sport 
aircraft - hnncbuJlB, antiques and 
classics, waAlrds, and ultra-lights - 
scplajnmg ihe state of (he art in each 
category Bisoisse, the type of 
inaJmaJs used. ^?ace requirements, 
engines. certJficalian and safely Lists 
various ocgan&atta on* can Join. 

This book brings to life the thrilling, 
world of spore avialfon. il page of 
crrtoF illusumim. (B-I7SS, I24.M) 



3 . krUfUt IU 

DQ-fT-YQUmtf MATERIALS 



Provides answers Co a-m dcMt-your- 
adfors questions about materials and 
stfplis used for home improvement 
pmjeds. Dfeausa lumber, milhroric, 
plywood, hardb&aid, tiding, plumbing, 
and tlcctrical supplies. The only up-to- 
date reference wort that fomiAes 
complete information on the thowni 
of standard building products available 
lota (B-1759. (3-95) 



6. 500 HOME AND SHOP TIPS 



Hae’s a ready reference for solving all 
home, shop and craftsman problems. 
Bight chapters cover *im whs? moa 
of us need hdp Improving wrfohop 
technique, palming, yard care, 
m&lwofk, hems emergency plumbing 
and electrical prabta m, ffi-lTH 
paper (12.95) 



7. THE GUIDE TO 
SElf -SUFFICIENCY 

Practical advice on being totally or 
partially s*lf*uffirient iei every way: 

Over 600 2-cofor illustration* shew 
b y-Step tww Jo do it team to brew 
beer, hake bread pickle onions, dffiigfl 
a diary , convert to solar energy, build a 
slaugjiterhfouse « spin vim (M753L 
(IB 95 - S-175JA. paper (10.00) 

A BODVWMX AND 
HUNTING 

This is the first hook whose table of 
OMitertls was deigned to match ihe 
needs of n^idly growtng doTt-youreelf 
market. It shew^ how to save time and 
money by doing your own wort Step- 
by-step illiBteaiiofiS, 16 pages of 
photographs, including cotor matching, 
ptnstrtpiflg technique and custom 
design. mm (19.95 -M75SK 
paper (12.95) 



TO ORDER, us© the "B" numbers ond send checker money order to 
POPULAR MECHANICS, Box 1014 Radio City Station, New York, NY 10101. 
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It's all downhill from here 




in new Ko«iifL iki, "reverie camber" refers to lh# unbowed longitudinal proliEe, Mov- 
ing "waitr and bool plate lo lh* rear at midpoint give* added low-tpoed contra!. 




Recreation 



Like any other spoil in which speed 
is essential at the lop Skill [eve], ski- 
ing tends to pick up its technological 
advances from the racers. 

What generally follows is that a 
whole Hock of recreational skiers 
arrives at the slopes equipped with 
racing 1 u nics . racing gogg] eg . racing 
suntan creams and racing skis. 
While this may boost the novice's 
psyche to the desired degree, he may 
often wonder why he tends la feel out 
of control on his expensive equip- 
ment. 

The answer lies m ihe geometry ol 
skis, which has evolved gradually, 
as most skt buffs know, from the bar- 
rel stave, Interestingly, ihe latest 
development from KneissL a: top rac- 
ing ski manufacturer leans slightly 
back toward the familiar old barrel 
stave. 

Kneisgl's Blue Star OP ski, aimed 
specifically at beginners and casual 
skiers, has received a U.S govern- 
ment patent on the basis ol ha ving "a 
reverse camber profile and a rear 
wOisted sidecut."* 

To understand rhis, you have to 
remember that ''reverse camber" was 
ihe original, ends-upward curvature 
of the barrel stave. With ski poles 
added as a steering aid, a slightly 
flattened barrel stave made the skis 
much easier to control. Then, a com- 
pletely flat ski was given a central 
groove along the bottom to improve 
Longitudinal stability even more. 
Later a slight up ward bo wing toward 
ihe center of the ski was found to* odd 
stability at speed and was generally 
adopted; l his is what is known as 
conventional camber. 

The net result of much of this 
refinement was a good, fast ski 
which made learning a difficult pro- 
cess. The GLM {Graduated Length 
Method) system, which starts a non- 
skier on skis that areas short as three 
feel and works him up to (he tradi- 
tional length ol about six feel as his 
skills improve, was developed to 
overcome ihe difficulty. This tech- 



nique is effective, but short skis also 
tear up the terrain, producing mo- 
guls— abruptly contoured bumps. 
These tend to throw even good skiers 
and often break conventional long 
skis. 

The Kneissl development is □ 
response to the need for an instruc- 
tional ski of appropriate length— 
usually head heighl to ID cent! meters 
higher — lhat would provide stability 
at low speeds withoui carving unde- 
sirable and dangerous moguls into 
the slopes. 

By reflat lenmg and introducing a 
slight amount oE 'To verse camber ' 
to (he now-traditional, upwardly 
bowed ski, and moving ihe r " waist"" of 
the ski to the rear of the midpoinr, 
KnoissI found that maximum condo] 
and maneuverability are available 
at slow speeds — under 15 mph. Es- 
sentially, the new design doesn't 
require us much downward pressure 
in order for the skier to carve reason- 
able turns. 

The Blue Siar OP is a foam-tore, 
fiberglass ski with steel edges and 
construction details which are simi- 
lar to Eh e more conventional skid in 
the Kneissl line, 



Plus, a variable 
tennis racket 

The requirements of manufacturing 
u ports equipment from modern com- 
posite materials has led companies 
like KneissL traditionally a ski mak- 
er, into other areas. 

Another patent which was recently 
granted to the firm covers a tennis 
racket. Space within (he grip allows 
an adjustable weight to be moved 
toward the throal of ihe racket or 
back to the butt. 

In tennis parlance, this means the 
racket will play both "head-heavy/' 
for powerful strokes, and "head- 
light/' for a finesse game requiring a 
more delicate touch. The suggestion 
here is that you Can adjust ihe rocket 
to the type of response you ihink it 
will lake to handle any given oppo- 
nent. 

Pros have often been known to add 
weight— lead slugs, lor insiance— to 
racket heads lot additional hilling 
power. 

The suggested retail price for the 
graphite, Kevlar-reinforced racket is 
£200. Kneissl Inc/s address is Box 
170, Ward Hill. Mass- 01330. 
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Air Launched Sortie Vohi- 
r'n cdu I d remain on alert 
xlci lus atop ilt B 7U 
launch ptane Stop lett 1 

Climbing w\th rocket a* 
4 L&1 717 reaches launch 

vpeed ol 5 SO mph a! an a]- 
istudfl l:I 37.000 (*□!. Afinr 
orbital miisien Ls corn 
pleled. □ulomal'frdl reentry 
an-d landing syslevrui (SefO 
are inilUii*d. 



r j 



Aerospace 

Piggyback launch for 
military minishuttle 

Ever alert tor applications ihai could 
lead to aiders for ils B-747 mrcraJl. 
Boeing has concluded that the piano 
could serve as an airborne launch 
pad for an orbiting vehicle, employ- 
ing Space Shuttle technology The 
Boeing study, done under an Air 
Force contract, further concludes 
that such a spaceciafi could fly its 
initial mission by 1308 
The concept is known as she Air 



Launched Sortie Vehicle {ALSV). 
While much of the design would be 
derived from the Shuttle's proven 
systems, there would be differences. 
The much smaller ALSV could be 
launched from any military airfield 
(or commercial airport) capable of 
accommodating a B-747. It is estimat- 
ed that the vehicle, placed into a low 
Earth orbit. could be over any point 
an the globe within 100 minutes of 
I he launch plane's takeoff. Like the 
Shuttle, it could he recovered on com- 
mand: automatic systems in the un- 
manned ALSV would initiate reen- 
try and landing at predetermined 
sites. 

This seems, at first, to add up to a 



global reconnaissance vehicle, in- 
stantly available in tunes of escala- 
ting threats to national security. But 
there is nothing in the concept that 
rules out a weapons payload, in- 
stead of one for surveillance. Thus, 
the ALSV could become, in effect an 
MX missile with the added dimen- 
sion ol retrievability item orbit after 
it has been lired at an enemy. The 
mobility of such a system, with a cer- 
tain number kepi on airborne alert, 
would be a plus. The problems of dis- 
arming live nuclear weapons for 
reentry and possible landing acci- 
dents would be its most serious 
drawback. 

However, the system might also be 



170 



FWULAH MECHANICS - DECEMBER 1982 








used to attack and destroy enemy 
satellites in orbil 

The arbiter would be mated wilh 
a single external fy^l tank: this 
275, 000-pound combination would be 
listed atop a 747 modi lied wit h a 
launch "ramp/ 1 plus fairings and 
pylons. The other maior modification 
would place a tingle Shuttle rocket 
engine, plus liquid hydrogen and 
oxygen tanks, inside the 747, 

From either a ran way oi airborne- 
alert position, the launch ce i recall 
would climb to aboui 22,000 leel 
before Lighting off its own rocker 
engine- As thrust develops, [he 747 
would climb rapidly to near 40,000 
(eet & | a nose-up angle ol approxi- 



mately 60 . At ihis point, at a speod of 
aboui 550 mph, the AISV and its fuel 
tank separate from the 747. The air- 
liner pushes away from the orbiter as 
[wo guidance engines are fired to 
stabilize it and provide more separa- 
tion, Then all nine modified RL-10 
liquid hydrogen/ oxygen engines ig- 
nite, boosting the AL3V (owaid orbit. 
These engines consume all she fuel 
in the external lank to provide orbil ol 
velocity: the lank is ettisoned and 
burns up in the upper ofmosphece. 

The remaining fuel on board the 
ALSV is sufficient for maneuvering 
and reentry. AS though initially pro- 
posed as unmanned, the vehicle 
could be modified to cany a crew, 



further enhancing its surveillance 
and antisatellite capabilities. A 
manned version could proceed 
against electronic delenses without 
requiring jq mutable command in- 
puts lo be relayed bom ground sta- 
tions or friendly satellites. 

No doubt, other applications could 
be found lor an operational arbiter 
wilh a IOC-minute, rendezvous-any- 
where capability. An empty version 
with limited life-support capabili- 
li&s, for example, might simply stand 
by during manned orbital missions 
loi possible use as a space 'life- 
boat," 
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Maim control unit* lor twa-hn* (leflj and il&gle-liu* extension telephone ly items 
from Mils! Inc. art pictured , along with the pagi ng coni roll 1 or Individual hii, 



i 

i Electronics 

Super phone 

Not too long ago, multiple extension 
telephones I hat could also be set up 
to function as a home intercom sys- 
tem were something you could only 
purchase Irom a single source, TV 
day. however, electronic telecommu- 
nications technology is lair game lor 
a number ol growing companies, and 
the systems are far more advanced 
than most people realize. 

Mitel, a Canadian, manufacturer, 
has developed both single-line and 

■ I wo- line automatic switching sys- 
tems that incorporate a number of 
advanced features These designs 
are intended for in-home use and 
small businesses. In addition, the 
single- line system, which can serve 
as many as live extension tele- 

* phones, can be installed by the 
homeowner even if he has no previ- 
ous phone' installation experience. 

Both systems internet with rotary 
dial, Touch -Tone or electronic tele- 
phones. The single-line system (see 

• illustration below) consists o! a 
master control unit plus up to five 
easily installed jacks and either a 
monitor or page unil for each phone 
an the line. Mitel calls il the TalkTo 
system. Il takes advantage of the fact 
that mast home phones operate on 
two wires known, respectively, as 

: "tip” and "‘ring-'" With microproces- 



sor controlled switching, the extra 
pair can be used, m standard quad- 
wire systems, for additional func- 
tions. 

Once the master control unil is 
plugged into any 1 10- volt household 
outlet, il can bo wired to phones in 
individual rooms Monitor units per- 
mit hands-free response to incoming 
calls lor □ l S' second period, after 
which a button must be pushed to 
continue the conversation. (The units 
can also be set to function as nursery 



place ol monitors on more sophisti- 
cated systems: they have additional 
circuitry which permits speed dial- 
ing of up la nine preprogrammed 
numbers. 

These handy new devices cun also 
switch calls to other extensions. Con- 
ference-type calls are possible, as 
well, via the page units, but privacy 
can be maintained on individual 
lines. 

Single-digit intercom dialing, call 
holding (with music), and voice pag^ 
Ing of all units simultaneously are 
among ihe lea lures offered by The 
system, 

Household hookups 

The linkage of a TalkTo or similar 
system to a wide range of household 
devices has been shown to be pracli' 
cal- For instance, a smoke detector 
alarm can be rigged lo initiate a call 
to the fire department air condition- 
ers or furnace* can be activated by 
telephone code, or a home security 
system, including burglar alarms 
and magnetic door locks, can be 
phone -linked. Controls ol this type 
can be phone-activated from any- 
where in the world. In addition, vid- 
eo and data systems for home com- 
puter use can be routed via the 
master control. 

U.S. headquarters foi Mitel Inc. is 
located at 5400 Broken Sound e= 
Bivd., Boca Raton h Fla, 33431. Vy 



monitors ) Page units are used in 




JHqgram thaws TalkTo xytteEn component!. which can be initialled by a homeowner, 
using existing quad wiring. Power lUpply fPS) acrlWatos master control which foulei 
colli lo ai many at five extension phone*. Page {or monitor) unil* provide no-band* 
answering, hold, transfer, conference call and intercom functions. 
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Available in front 
or rear engine drit'e 



As elegant as yesterday, 
as modem as tomorrow. 

Classic Motor Carriages, the worlds largest 
repitcar assembly manufacturer, presents its 
classic line for the 80$. Millions of dollars have 
been spent in engineering research to enable 
Classic Motor Carriages fo produce the finest 
replicar assemblies available. Gelcoat finish . . . 
no rusting ever f AU replicar assemblies are fatly 
UHirranteed by a company that cares. 

Classic owners report gas mileage of 3&34 
MPG. Our replicar assemblies 
ate designed Jbr the 
/person of average 
mechanical 
skills using 

ordinary tools. 

fiassic rp 



Speedster 



CLASSIC MOTOR CARRIAGES - " 71 

lA6fn > b j-th *tr . Po JlWfl 
Mtomi. FlnrMn tiW- 62 * 9*00 

bri. 94M 9PM Un fti.M ■ *PM Iftft. I UH 4PM 

Enclosed is $1 ea./or a full color brochure 
and consumer buying gufdr for RepUcor 

.ttSi'WWK: fUixelle and Bugaai 

t Msstc SpeedsiPT _ Classic TD - 

C lassic Speedster C 

Fnelos ed is S5e**.frn-ufuli color brvtchure ™r 
tiw hi t rt ilcra fivd ft UtittS -ft H isbed: 

Gazelle Classic Speedster 



YrJftl* 
Addm* - 
Cily 



, suit* . 
,) — 



B **< *-*<**.> 

PtriiM- on itrfr MasterCard _ 



VISA . 

ACCt ,Ve>_ 



Am. Express- 



Diner* Club- 
. F4p, Dale 



fjyoh forour displays at airports in Austin, Chicago, dereia nd< Dallas fFJ. Worth, DaltasfLatv, Denver, Des Moines, 
Detroit Jacksonville, Kennedy la Guardia, Memphis, Miami, Minneiiptilis-St. Paul. Nete Orleans. Palm Springs, 
Phoenix. Portland. Sacramento, Sa n Antonie, San Jose, Seattle. Si. Louis and Iheson. 



*"1962 Classic Motor Carriages. Inc, Some Equipment depleted Is optional. 




PM SOFTWARE 
MONITOR 




Computer games make great gifts 




Animated, cartoon graphic* enliven gam# of SwAihbvmor (from Uatemosth Player 
runs through menacing opponents by using keyboard commands. M's for the Apple II, 



ment of the person for whom you' to 
buying the software. Some games are 
very complex and time-con turning, 
others depend more on reflexes than 
gray matter 

Arcade games are very popular: 
Tho best ones are For the graphic-ori- 
ented computers such as the Apple I[ 
and the Atari 800 Arcade software, 
such as Bandits and Hear Guard, is a 
popular choice with just about any 
group 

Simulation games such as The 
Shtftfened Alliance offer the player 
the opportunity to control strategy 
jjuI tactics on imaginary or historical 
battlefields. Bui these simulations 



r.n Inm any computer store and yau’U 
see racks and racks of software in 
colorful packaging, On closer inspec- 
tion, you'll see that games represent 
more than half the stock The reason 
is simple: People like to play, They 
may have bought their computer for 
word processing or accounting, but 
they probably own a number of 





FM's Science Editor Ims said L hap Rendezvous from Edu-Ware Is as good as the real 
$pme shuttle simulator/' The gam# takes yp u from (left) to outer space. 



games, too And that's good news for 
the holiday shopper who might want 
to buy a computerist a gift 
You may not know a word proces- 
sor from a spread-sheet accounting 
package, but choosing a game can be 
almost as much fun as playing one 
The first thing 10 remember is that 
a game will only run on the comput- 
er, or computers, for which it is de- 
signed. Buying an Apple 11 game for 
someone who owns a TRS-80 would 
be as useless as buying a bustle for 
Pia Zadora 

Keep in mind, also, the tempera- 




Pir&te Adv« jure is one of Adventure 
International's puzzle games. Ail offer both 
text -only Bod fffaphi lc versions. 



You rescue hostages via helicopter in 
Chopttftsr . above left, from Brod&rbund 
for the Apple U. War games such as 
The Shattered Alliance (middle) reguire 
vary careful attention to strategy and 
tactjcs. This game is available for 
the Apple If TRS-80 and Atari 800, 
Bandits , from Sirius Software for the 
AppJe U (right), is one in a long Hue 
of ennde games a va liable for various 
computers from many manufacturer*. 

usually take hours to loam and days 
io play 

Some games, such as Swashbuck- 
ter and Choplift&r defy description 
They belong to a new form of ani- 
mated games which are like open- 
ended cartoon shows. 

Adventure games, [ike the Scott 
Adams series, are available in both 
graphic and text-oriented sty [ns to fit 
all computers. If the gift's recipient 
likes to solve purflDs of any sort. he H lt 
love to test his mettle with a compil- 
er adventure 

One final up — buy from a store 
that witt let you sit down with a com- 
puter and preview the game Most 
package art bears little or no resem- 
blance to what is on the screen 
Have a merry computer? M 
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• Best Service In the USA! 



V/IPOH * PERSONAL 
V COMPUTER 



(LI si Price $299) 

Only 

$ 169 00 

Special Sale Price 

(when you buy G tape programs) 




• One Day Delivery Express 
Mail 

• Most In Siocfc Accessories 

• Over 500 Programs To 
Choose From 

• Educational-Business' 
Home-Game Programs 

• Immediate Refunds 

• Free Cetalogs 

• We Love Our Customers! 



YOU flel Ihe COMMODORE VlC-20 Com- 
puter For only *169,00 when yog Guy 6 
pe prog rams Ji Far Ihe SPECIAL SALE 
RHICE OF $ 2 59.00 you gel Ihe COW 
mOOORE viC-20 computer pfljj w£ ADD 
3000, BYTES OF MEMORY lo give you 
60% MORE PROGRAMMING POWER 1 
This powerful fuiisijr^d extra featured 
computer includes the 6502 micro 
processor {LIKE APPLE) 20,000 bytes 
ROM wdh a t6K ex lender LEVEL 1 1 
Micros-off BASIC, EJDQD bytes RAM plug 
m -expandable 10 32.000 bytes RAM. &6 
Key typewriter pfoi&ssional expanded 
keyboard with graphic symbols on keys, 
color command keys. high resolution 
graphics. 51 2 di&pi&yabie characters. text 
display is 22 lines 23 characters. sound 
and music -real time, upper Lower case, 
lull screen editing cursor. Moating pomt 
deounsl and Eng * unction S. string arrays, 
scrolling, mulli statement tines, til# 
managment, PEEK AND POKE Assembly 
machine language it available. We have 
easy to use sell leaching boohs and pro- 
grams Accepis TAPE-DISK-PLUG in 
CARTRIDGES, connects le> any TV, m- 
dudes AC adaptor, ILF modulator, 
swilch box. sell teaching instruction 
book. comes m a t-eautrlu I console case. 

LOW COST PLUGIN EXPANSION 

Expansion accessories plug directly in to 
ibis computer extra Ram memory, Con 
hollers. a Cassette. A Telephone Modem 
lor only $99,00. an 80 Column Printer tor 
$349.00. even She 17QH Disk Drive plugs in 
direct. You do not have to buy an eapen 
sive expansion interlace. 

WHY SUCK A LOW PRICE 
YOU WON'T BEAT OUfl PRICES FOR 
THE COMMODORE VIC 20 COMPUTER 
with Tape programs or with increased 
programming power added M We sell 
direct to customers and you save the 
profit margin normally made by computer 
slores. department Stores and 
distributors: we are willing io take a 
smaller margi mod e vei op vo I ume l 

INVEST IN TOUR CHILDREN 

Educate yout children wtnie they play 
Every kid wants to play electronic games 
tW# nave some ot iha bast) The next 
natural step for Their cudosity is to try 
simple progiammmg They can do this in 
20 minutes with our simple seif teething 
instruction book High schools are 
teaching computer math, science and pro- 
gramming some slartm grammar SOhOOl 



H you prgutde this computer as a 
Teacher and Tutor at home, before you 
know it your child will be writing torn- 
pul er programs we h^e Q*er SaO-ptA 
grams to choose from" More man 2?D 
educational tapes, complete coverage ot 
small business and home programs plus 
a wide variety oi ihe best games! Why 
pay St 40-00 to $295.00 tor an electronic 
game or $100 00 lor a *K my computer 
with a flat plastic keyboard? WHgn you 
tan buy 1 his powerful extra lealured 
COmput&r Tor only i 1 &9 .0C 

IMMEDIATE HE PLACEMENT WARRANTY 

ll your computer rails because of warranty 
delect within 90 days from dale of pur- 
chase you simply send vour computer to 
us via United Parcel Service prepaid We 
will "immediately' send you a replace- 
ment computer at no charge via United 
Parcel Service prepaid. No one wg know 
□ives you this kmd oi warranty service 
Most computer warranty service lakes 30 
to 90 days to handle This Fantastic "im- 
mediate replacement warranty" is packed 
by COMMODORE COMPUTER, a MAJOR 
national brand electronics manufacturer 

SPECIAL SALE PRICE $169 

YOU get the COmmDO-RE VJC 2D com- 
puter tor only $169 00 when you buy 6 
lap# programs On sale for only $89.70 
you can choose one of ihree 6 tap# pro- 
gram packs l 16 GAME program pack 
$09.70) or (6 HOME finance program 
peck $6970: or (6 amah BUSINESS pro* 
gram pack $89,70) This full sized extra 
featured computer Mas a 66 key 
typewriter keyboard, color, sound, music, 
sell teaching instruction book AC 
adapter, switch box and owners manual 
plus alt the other features listed. Comes 
in b beautiful console 

SPECIAL SALE PRICE $259 
For only *259 you gel POWERFUL 2SK 
COMMODORE ViC wi:h 60% MORE 
PROGRAMING POWER THAN VlC-26" It 
has 28.000 bytes toiai memory <20.000 
bytes ROM, 6,000 bylee PAM and ex- 
tended LEVEL II BASICS) plus dll the ex- 
tras, features listed 1 

SPECIAL SALE PRICE 039 
for only $339 you ger SJPEP POWERED 
4lK COMMODORE VIC with 400% MORE 
PROGRAMMING POWE3 THAN VJC-201 
We add i6 r OOO bytes memary to the 
VIC-20. You get a totst ot 41,006 bytes 
memory <20,060 bytes FtOM. 21.000 bytes 
RAM and extended LEVEL M BASIC} plus 
all the extra fee lures listed I 



TRACTION FRICTION PRINTER $399 

This all new COMSTAR deluxe line 
printer, prints Sv^xti letter quality full 
$uza single or fan lold paper, labels and 
etc impact dot- matrix, br-difoctional 40. 66, 
60. 132 ootums Includes cable that plugs 
direct mio the VIC-20 pfinierporl - no other 
interlace ip needed List $599. Sale $399. 



15 DAY FREE TRIAL 

DON'T MISS THIS SALE ORDER NOW 

LH Please sent me the COM- 
MODORE VfC-20 for $169.00 
plus $09.70 for 6 tape programs 
Specify pack wanted 



□ Plea 6# send me the 2SK COM- 
MODORE VIC for only $259.00. 

D Please m# the 41 K COM- 
MODORE VIC for only $339 00 

□ Plea so send me rhe TRACTION 
FRICTION PRINTER lor only 
$ 399-00 

We Ship C 0 □ and honor Visa and 
Master Card 

Name 



Address 



City _ 

State Zip Code 

n VFS A “ M ASTE R CARD COD 

CredH Card No. . , . _ 

ExpiraHon Dale 

Add JtDOO lor shipprng, handling and In- 
surance Illinois residents please add 
6% lex Add $20.00 for CANADA. PUER- 
TO RECO. H AW At I orders WE DO NO EX 
PORT TO OTHER COUNTRIES 
Enclose Cashiers Chech, Money Order 
or Personal Check- Allow 14 days lor 
delivery, 2 la 7 days for phone orders, 
1 dav express mail! 

Canada orders must be m u 5 dollars 

\ m m w W m * <m pA ■•Mllllll ** »PM i«> i 




we are 

commodore 

experts!! 



VIC 




ENTERPRIZES (FACTO RY'D!HECT) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/362-5244 to order 







FREE BLUEPRINTS and TRIAL LESSON 

— four greater success in ffuMng 

Begmnen, era fumen, even forpmqn md 
itri»rbrttpdtiit*, have sent for theie free 
blueprint* and trial lesson in Plan Rodina 
ms h means o i trying nut Chicago Tech s 
home-study Builders l raining. Learn how 
you can nuttier Plan Reading— Estimate 
imjj — and die practical details of all types 
of construction in your spare lime at 
home. Mail coupon below or phone 
TOLL FREE— tee how you, loo can pre- 
part! for a belter fob— higher income, or 
start your own contracting business 
* phone Toll frie ($4 krsj 
1*4G0*52S-605Q lit tie 
CHICAGO TECHNICAL COLLEGE 

1737 So Michigan Avenue. Chicago II! 606 1& 

nri; untnni fun »nLm 



CHICAGO TECHNICAL COLLEGE 

topi PM-sa 1737 SO Michigan Aue , 
Chicago 111 SOS (G 

PIttH me ■ Free Trial Lesion*. fitueprinli 
■no HulMiri C*Lito(. i uftfltnrmnd thvn It na 
OtXlliElott — hto Hipimin- will ulh 



“IT'S NEW AND ITS FREE! 11 

The mosl complete Published 
Car Stefeo Catalog From 

California Sound 

"America's Car Stereo Experts' 1 

* TO pages ot Car 9e*«a Jfld Ahsssow 
by Concord Ptonaef, Criig. Surfft 
Jmua, ADS and urea* Power. 

* rnslaiiMicn mlo 6 Specs • Free delivery 

* How w design your system 

■ 5-year Warrj'% *i all Car Sieeo flemj- 
Our nesponsdiiiy cogns when »< deliver 
Send to: CA Sound Dept. PM 
P.O. Box AS20SS Sen Diego CA 92138 
Call TolJ Free US. 1 ■SOO-8S4-2273 
Toll Free CA 1-800-542-6228 




SWISS ARMY TYPE KNIFE 



A1 i:il.i iraut *SQf'd#d h | !' , fl Red 
: ■ .jniSt? Slurdy Krnlti 

. #il*t 12 Sl^nlvu Slecl 

BE# 4 n pee 
1 c c I Itir Wi 
cei--ip.iig 
W*rlc p^ ¥ 

f ~ CiilianBdri 

i 4.50 ea 

jf Add S0( 

► r 






W«tEurv SjInP Q SdnO^ J 73 Mi*lPAve 

MV«cbaie V . M Y M5W 0#p i E-12-PM 



NEW WINCft ¥OR OLD WAftBVfV&S iconic Inmi gx 



had run its course The mighty air 
forces marshaled to defend liberty were 
no more. For the first 20 years after the 
war, few cared what had happened to 
those valiant warplanes. Even as late as 
1 961 r when the Canadians sold all their 
newly rebuilt Mjslangs, the prices 
were still in the SI. OOO range. 

The ultimate artifcct 

If you look at the survival rate of 
World War II aircraft. it r s easy lo see 
why they're sa rare. Take the P-47 
Thunderbolt. Prior to VJ Day, more 
than ll.QQOhad been built. Today, only 
eight or ten art known to exist h and 
only three dr four still fly And the 
famous P-40 Warhawk of ihe Flying 
Tigers? An unbelievable 15,000 came 
□ut of Curtiss Wright's factory, bui 
today, only eight or nine are still in the 
air. Germany built an astounding 
34,000 Messerschmilt 109s between 
1939 end 1945. Now, only ono original 
Ms- 109 is still airworthy, though there 
are several Spanish versions flying. 

Today, the warbird owner and re- 
builder must be an aerial archaeologist, 
knowing ihaL the artifact tie is trying iu 

save is one of the most vulnerable 
known to man, much more fragile and 
easily destroyed than fossilised skulls 
or the fabled, CIoves arrowheads, Re 
storing something as rare and intricate 
as a World War H combat plane is a tru- 
ly heroic project that usually begins 
with a scavenger hunt in which the 
prize may be something as esoteric as 
an aileron for a Corsair or a canopy 
hinge bracket for a Mustang. This is 
how the aerial archaeologist gets his 
thrills 

Take Pete Regina, for example In 
Israel, he ran across a wing for a very 
early, very scarce U-model Mustang 
Then r in northern California, he found 
the rear B feet of a B- model fuselage. 
Six years and more than $ 1 00,000 Lat- 
er. after scrounging pieces here and 
there and making many missing pans 
himself. Pete sat at the controls of his 
completed F-&1R Mustang. 

Then there's the story about John 
Paul s buried P-4Q In any area of inter 
est r whether it be antique cars, antique 
weapons or antique airplanes., you 
always hear rumors about the one 
decaying in a bam somewhere, or bur- 
ied, qr ai the bottom of a lake. Most of 
these reports turn cui to be old wives" 
tales 

John Paul heard such a story, only in 
this case, it was supposed to be a P-4Q 
buried in a farmer's field. John was 
skeptical, but he located the farmer and 
started digging At 9 feel, he hit a 
wingnp After several days of excited 
excavating, he hoisted a P-40N War- 
hawk from a grave in which it had lain 



since 1943 Surprisingly, the metal was 
not corroded at all. and the plane 
should be back in the air soon. 

Amaairtg survival story 

Other tales abound, like the ones 
about a Man in R-25 Marauder found in 
the tundra of Alaska and a Japanese 
Zero brought back from a Pacific island. 
One of the more amazing survival sio 
ries concerns a P-40 that had tain for 30 
years on Amchlika Island in the Aleu- 
tians. When st was announced that the 
island was going to be used as a nucle- 
ar testing site, a man in the state of 
Washington wrote to everybody he 
could think of in an effort to save the 
piano He got no response. 

Then. about six months later, he got 
a call from the dock in his home town 
"What do you warn us to do with your 
airplane? he was asked Racing down 
lo the waterfront, he found the P‘4Q sit- 
ting on a barge. Somehow (the details 
are not known), another Warhawk had 
been saved from oblivion. 

There are some warbirds still to be 
found, too. There are half a dozen P-3S 
Lightnings perched on the icecap in 
Greenland. They were brand new 
when they ran out of fiiel and had to 
bully- land on the ice. Lots of folks are 
trying to figure out how io get those 
planes back. 

And then there are the Navy carrier 
planes sitting on the bottom of Lake 
Michigan. Some say there may be as 
many as 100, most of them fighters 
ditched in the waters off Chicago dur- 
ing carrier training exercises in the ear- 
ly 19405. Since it's fresh water, they 
may have survived The Navy just 
recently authorized a private search for 
the missing craft, so there's still some 
hope for their recovery 

There are other tantalizing rumors, 
too— about Spitfires In India, FWM90& 
in Rumania, Hawk 7&s in Argentina 
and the stories go on and on 

Superheroes of the skies 

It s no secret that every flier who 
ever lived— and many a nonflter — has 
dreamed of being a fighter pilot. Some- 
how, it fits right in with wanting to be a 
fireman, a Texas Ranger or Robin 
Hood. The macho mystique of the light- 
er pilot — 'tho brave here bottling the 
fearsome Red Baron — has been the 
thin basis for many very thin movies. Is 
there any difference between this and 
the Main Street scene in High Moon or 
Shane? It's the classic confrontation In 
which the good guy triumphs over the 
bad guy by virtue of his skill and dar- 
ing. 

This macho nostalgia has made the 
fighter plane the superhem of the war* 
bird set You have only to look at the 
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sleofc lines of the P-51 Mustang, the 
fastest, most versatile fighter of the 
war. to understand why, Von have only 
10 stand on the ramp and listen to the 
staccato bark ofihe mighty Merlin \M2 
to know the excitement these planes 
engender. 

But getting into the warbird game is 
difficult, because the game is so smell 
and the cost so big. Worldwide, There 
are probahly no more than 100 to 120 
fighters of all nationalities still flying — 
out of a total that exceeded half a mil- 
lion. And of those nil! In the air, fully 
two-thirds are Mustangs The P-51 
owes its survival to its enduring excel- 
lence. 

Even after the war. as we moved on 
to the Jet age, many underdeveloped 
nations bought large numbers of Mu5 t 
tangs. Our own National Guard used 
Mustangs up until the late 1950s 

More recently, partly because of the 
TV series Baa r Baa Black She^p, the 
Chance- Voughi F4U Corsair has gained 
a popularity almost equal to that of the 
Mustang. However, even with the 
recent return of some castoff Corsairs 
from Central America, Lbe iota]: flying 
population of F4Us is only 14 or 15. 
Grumman' s famed ^cat" series — the 
F4F Wildcat, F6F Helical and F8F Bear- 
cat — is represented in the air by no 
more Than six or seven examples. Of 
foreign war birds, the British Spitfire is 
tho most numerous, but still only six to 
eight are flying. 

The Curtiss P-40, on the other band, 
is an excellent example of' what warhird 
restorers have done to save history. In 
the Jate 1960s, when MGM made the 
movie Terra' Tors' Tore.', they needed 
two P40s to represent the aircraft flown 
by Lieutenants Walsh and Taylor dur- 
ing the Pearl Harbor attack. So scarce 
were Warhawks at the time that MGM 
barely had enough spares to keep just 
two flying, 

This situation has changed dramati- 
cally, however In the last few years, 
the flying population of P-40s has 
increased w between 3 and 12 ai any 
given time, and there are reportedly 
more than 20 now under restoration 

Own your own bomber? 

Anyone thinking about private own- 
ership of a bomber should question his 
sanity Still, thanks to dedicated wap 
bird believers. There are bombers flying 
today that otherwise would have van- 
ished over the horizon like the dlndo 
bird. The B- 17 Flying Fortress- the Bat- 
tle Queen, stilt reigns supreme in the 
hearts of those who remember the sac- 
rifices made to stamp out tyranny. 
Thougb subsequently replaced by the 
even more awesome B 29 Superfor- 
tress, the E-17 was a marvelous flying 



machine and amazing y low on mainte- 
nance. 

Powered by four 1,200-hp Wright 
radial engines, the B47 proved tre- 
mendously adaptable and soldiered on 
long after it was cashiered out of the 
military, doing all sorts of odd and 
sometimes dirty jobs. St was the B-l? 
that first brought effective firefighting 
rlghT to the forest firs. "Have borate, 
will travel' r was the slogan. 

Unfortunately, when the B-17 was 
put into its civilian wotkclothes, it was 
stripped of all the refinements that 
made it a bomber — its top and bottom 
turrets, gun mounts and bombardier 
and navigator stations. Thus, to restore 
a 0-17 today, you hava to do a Tremen- 
dous amount of scrounging for pans 
that were, at one time, nothing but 
junk. 

The Spitfires and Hurricanes of the 
world owe their survival to the movie 
Battle of Britain, far which huge 
amounts of money were spent on track- 
ing down the few remaining relics and 
making them airworthy. \i was a simi- 
lar movie acting job that helped to save 
the B-25 M lichen, the twin-engine 
bomber used In Jimmy Doolittle's his- 
toric raid on Tokyo. Had it not been for 
t he movia version of the book Catch 22, 
in which the Mitchell played a Leading 
role, dozens of B-25s would have con- 
tinued to sink In the dust at forgotten 
airfields. 

The B-Z4 Liberator, tho B-26 Ma- 
rauder, the A-20 Havoc and the mighty 
B-29 Superfortress that dropped tho 
atom bomb are represented by only one 
or two flying examples. And except for 
a few Spanish-built German Heinkel 
Ills, absolutely no Axis bombers still 
fly. In many cases, they don't even exist 
m museums, 

Trainers make fun planes 

Far more numerous Today are the 
two -place training planes that taught 
our airmen how to fly in World War [J 
This is because seme continued in mil- 
itary service long after the war. while 
other? found use as ervp dusien* or sim- 
ple sports planes almost anybody could 
buy and fTy„ The Air Corps designations 
used to denote the throe different levels 
of instruction were PT for primary 
trainer, BT for basic trainer and AT for 
advanced trainer. 

Boeing's FT- 17 Kaydeti (N2S in tho 
Navy I was popularly known as the 
Stearman. A big. open -cockpit biplane, 
it was stable, easy to fly and — as many 
Students proved — ‘Virtually indestructi- 
ble. You could fly it through a house— 
and some greenhorn pilots did. Today, 
the Siearman is still used by many crop 
dusters and airshow stunt pilots and 
i Pt&Hc nmt w jw* 1 28) 
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may weU outlive every other WW1J vin- 
tage aircraft. 

Other primary trainers Include the 
FT-22 Ryan and FT-19/23V26 Fairchild, 
both nice tittle low-wmg H open-cockpii 
two* sealers that still exist .n some 
numbers and make excellent flying 
loys. In basic trainers, the 450-hp BT- 
13/15 Vultee Valiant has survived in 
sizable numbers and many are current- 
ly being restored. 

If you reached advanced Training, 
you graduated to the AT-6 Texan <SNJ 
in the Navyl. Of all wartime tramers, 
this superb North American design 
came closest to having the dashing 
looks of a real fighter and was not 
phased out of Air Forte and Navy 
inventories until the 1960s. Thereafter, 
it was bought in large numbers by pri- 
vate individuals at bargain-basement 
prices of S 1,000 or so for use in aero- 
batics, smoke writing and span flying. 
It's still used as a military trainer in 
some other countries, and we'U proba- 
bly see the turn of the century before 
the last AT-B is retired. 

Getting into the game 

You can jump into the warbird game 
and get your feet ws* r or you can just as 
easily jump in and go dear over your 
head The days of finding a Mustang in 
a bam and paying the farmer $200 for 
it are long gone, though the fantasy 
persists. Today, warbird prices range 
from the barely manageable io the 
absolutely ridiculous. They start at 
about £5,000 for a little warbug spotter 
plane that“s seen better days and run 
on up to $300,000 or $400,000 for con- 
coursdeve! restorations of combat rari- 
Ties like P-4Gs. Spitfires and top-dog 
Mustangs. 

Restoring something as exotic as a F- 
40 or F-5-1 is such an enormous project 
it boggles the mind- Don't make the 
mistake of thinking that, just because a 
World War El fighter is 40 years old, its 
design is rudimontarY- Nothing could 
be further from the truth. The combat 
planes of that time represented the pin- 
nacle of p ropeller driven t echnology. 
TheLr engines were massively compli- 
cated and their control systems equally 
complex. 

The l,460“hp Merlin of the Mustang 
is a \M£ with double overhead cam- 
shafts and a two-stage supercharger. 
The 2,200-hp Pratt & Whitney in the 
Corsairs, Thunderbolts and Hellcats 
has no less than IS cylinders and 36 
sparkplugs. Your local fix-it shop is 
going to be no help on one of these. 

And assuming you can plunk down 
$200,000 or so for the initial aircraft, 
how will you feel about a yearly main- 
tenance bill of 1 1 5,000 to $30,000 and 
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direct operating costs (gas, oil, insur- 
ance) that can hit you for S3GG to 
$400 — per hoot? 

The affordable ones 

The picture brightens, however, 
when you come to tracers. The prima- 
ry types like the P-17 Stewnan and F- 
22 Ryan can be had for about the price 
of a Cadillac (and are a lot more fun) 
They're also much less expensive to 
restore, maintain and operate than the 
combat birds. Even the AT-G Texan, 
despise its hefty 650- hp engine, is well 
within the mechanical skills of the more 
advanced do-ft-yQiirseJfer— though its 
price is up in the Mercedes class. 

Even more affordable are the little L- 
sories spotter planes known as "Grass- 
hoppers^ because they could land and 
take off anywhere and warn the eyes 
and ears of the infantry. Designated 
"“L" for liaison aircraft, these mild-man- 
nered, high- wing, enclosed-cabiu tail- 
draggara include tho L-2 Taylorcraft. 
the L-3 Aeronca, the L-4 Riper (the clas- 
sic J'3 Piper Cub wearing olive drab), 
and the L & Stinson Sentinel Powered 
by G5-hp engines (except for the bigger 
190 hp Stinson), they are easy and fun 

to fly ond enn be restored and main- 
tained on a back-yard builders budget. 
Even *cday\ you can pick one up for 
about the pnee of a family car. 

But can you fly it? 

Most primary trainers and liaison 
planes are docile and forgiving of mis- 
takes — as they were designed to be — 
and can be flown by anyone who has 
had taildragger (tail -wheel] experienoe. 
The big-engined combat birds are 
another story. Their flight characteris- 
tics aro both exhilarating and demand- 
ing^ — that's their attraction. With 1,500 
to 2,000 hp up front, they can't be 
expected to have the best of manners. 
They wore, after all, made to be killers 
in a tifo-or-death arena. 

Everything in a fighter happens 
quickly and without warning. While 
most sports planes will shudder and 
shake before reaching stall speed, a 
fighter will give you no such notice. Lt 
will fly right up to the edge of stall then 
dump you on your back. Pour on too 
much power on takeoff and it w?]l exe- 
cute a rapid left turn and go cartwheel- 
ing off the runway. Misjudge your land- 
ing approach and it will drop you like a 
sack of cement 

Still* the most temperamental fight- 
ers were flown in combat by 19-year- 
old kids with no more than 200 hours of 
flying time. Tho answer is they were 
taught the military way and flow by the 
numbers, following correct procedures 
exactly. If this is done, almost anybody 
can fly a lighter. 

The best route into something like a 

fFJaara turn to p&qb 1 30} 
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WWW jjjWM FOR WARM UPS 

(Cpirrjnue^ fram jaesp 

Mustang, Cnr&ajr or Wildcat is to buy 
1 5 or 20 hours of instruction time in an 
AT-6 trainer. Then you may be able to 
talk your way imo one or the Tew 
remaining iwo-pEace TP-51 & — for more 
insimai&n. You may find that just a 
ride in a warbird is enough to satisfly 
your desires- Or you may decide that 
the fire and brimstone are worth selling 
your house, business and wlfe"s jewels 
to get one — fe*s happened. 

Where to see warbirds flying 

There are many fine awiatEon muse- 
ums throughout the country where you 
can see historic fighters and bombers. 
A few of These include the Smithson- 
ian's famous National Air and Space 
Museum in Washington, D.G.; the U S. 
Air Force Museum at Wnght-Patterson 
Air Force Base near Dayton, Ohio; the 
U,S. Navy Air Museum in Pensacola, 
FJa.; and the Experimental Aircraft 
Assn. ! s Paul H. Pdberezny Air Museum 
in Franklin, Wis. This last museum, 
soon to be moved to new EAA Head- 
quarters in Oshkosh, Wis., contains 
many warplanes in flying condition that 
can be seen performing elsewhere at 
ahrshows throughout the year 

In addition to these static displays, 
there an? also some museums where 
you can actually see warbirds in the air. 
The following Is a list of locations. 
(Note: Because some planes may not be 
flying at certain times, or may be away 
at airs hows elsewhere. it F s advisable to 
call ah sad when planning a visit to find 
out what will be flying,) 

■ Ghamplm Fighter Museum, 463 5 
Falcon Circle Dr. (Falcon Field). 
Mesa, Ariz. HO OD e.m. to 5:00 p m. 
7 days; £3 50 adults, £1 .75 children; 
tel.: 602'830'454Q)- 

■ Combat Air Museum, Topeka, Kan. 
(located on old Air Force base; 9; 30 
a. in- to 4 30 p m Mon. through Sat., 
12:30 to 4;30 5un,; $1,50 adults. 75 
cents children; t&l.r 913 B62-0649J 

m Ccmfedemte Air Force Museum, 
Harlingen, Te*. (located on Rebel 
Field at Harlingen International Air- 
port; S'QQ a.m. to 5-00 p.m. Mon. 
through Sat, P 12:00 to 5:00 Sun.; $3 
adults, £1 .50 children; tel-: 512-405- 
10571 

■ Kalamazoo Aviation History Muse- 
um, Kalamazoo, Mich, (located on 
M ilham Rd. near municipal airport; 
10:00 a m. to 5 00 p m Mon- 
through 5at. r 1:00 to 5:00 Sun.; S3 
adults, Si children; tel.: 615-382- 
65551 

■ Fiance of Fame Museunx Chino Air- 
port, Chino r Calif, ( 10;00 a,m, to 5 00 
pm. Mon. through Fri-, 1 2:00 to 5:00 
Sat., Sun.; $3 adults, $2 children, 
under 5 free; tel.; 7 14-597-53 14). VM 
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door and window arches, Start by cutting 
nut rectangles for the base, groove guides 
and guide retainers. Use plastic laminate 
or hardboard for the slides and guides 
(GE Textolite was used here), Then cut 
the guide slides and compass locks from a 
sing to strip to on sure uniform width, 
Coumerbore the screw pilot holes in the 
gi we guid&s and lay them otu on the 
bltth base, insert the compass locks in the 
grooves to achieve uniform groove width 
before snugging the mounting screws for 
the guides, When the guides are set, fas- 
ten the guide retainers 

Start making the pivot posts by routing 
a groove Ym m deep and % in. wide per- 
pendicular io the grain in v*~Ln. stock at 
least 6"/i m. wide. Then rip four l£~fn. 
strips and iwu E-in. strips After cutting 
Lhe strips to a length of 2 1 /* in., pair them 
up and glue them face-to-faee to form a 
Vfl ^ %-in. square hole 1 in. from the top of 
each piece Check the fit of the aluminum 
bar in each piece before the glue $ei$ r 
then tap holes in each for the thumb-' 
screws and cut the scribe holder to its 
final shape. Tap holes for the scribe and 
scribe-locking screw Cut and attach the 
post caps with glue and brads. 

Alter the glue has set, bore piJot holes 
in the bottom of the pivot pests and attach 
the slides, leaving a ViHn. gap at the bot- 
tom of ihti posts, Check their fit and 
adjust the gap by trial and error. 

Turn the scribor handle on a lathe and 
attach il to the scribe holder Then glue a 
piece of rubber stair tread ip the bottom 
of the base with covu bast jdhasivu and 
cut the comers off the base assembly so 
they won't interfere with the scrihet on 
tight circles and ovate- Finally, -assemble 
all parts as shown and mark the exact ver- 
tical centers no the pivot posts and scribe 
holder. — Robert F- tfesSnrar 



jgrn stop 

fCnnttmiod from psfTts 97} 

gauge slot. Raise ibe blade to maximum 
height, then place the trimmed, edge of 
the plywood base against the face of the 
blade This should assure good; right-' 
angle alignment 

Drive two V^Ln. tacks partly through 
the base and Into the groove strip. Test- 
cut a piece ol stock and chock the end 
with a try square, If it checks out true, 
apply glue and secure the strip to the bot- 
tom of the base. If net, adjust as required 
by withdrawing one tack Temporarily. 

Cut off pan of one hinge leaf as indi- 
cated, then insert it into the kerf in the 
backstop Grind the end of a 1 Win., W2Q 
thumbscrew so the up i$ bullet-shaped. 
Insert the thumbscrew and tighTOh It 
against the hinge to make a center mark. 
Remove the hinge, then use a Vi- in drill 



bit to make a recess in the leaf Do not 
drill ell the way through. 

The two blocks that make up the stop 
should be marie from 3 single piece of 
hardwood Bore for tfe guide pins and 
hanger bolt r then cut apart to make up the 
two pieces. Use a vv n bit to bore the 
holes for the guide pins and a “/^in bit 
for the hanger bolt hoe Glue them into 
the stop block assembly, as shown Clip 
the heads off 3-in. common nails and use 
the shafts fat guide pins. A bit of candle 
wu rubbed on the projecting ends will 
allow them to slide prtpeHy. 

After the blocks havu been separated. 



USfi a bit to enlarge the hole in the 

laitjer block to allow clearance for the 
machine- threaded section of the bolt. 
Make your own knurled adjusting nut 
from a piece of maple dowel. Cut a series 
of shallow kerfs around the edge and then 
bora a Vic-kn. hole through the center. 
Thread the hole and assemble the stop 
block with a knurled nut and washers, as 
shown. Attach the hinge. 

A senes of tones on the base, and inch 
marks on a strip of masking tape, will 
prove useful Graduations Vr in apart 
may also be added at the back of the base 
near the back stop Louden- 



WHITTLER’S KIT! 

More and more folks are discovering the pleasure of (he 
old American tradition of whittling, And row Buck Knives 
makes it easy for you to get star ted with 
this satisfying creative activity with a new 
Whittier's Kit. It has everything you'll 
need to start Buck's new Model 704 
Maverick pocket knife, with a 214" 
dtp blade an Arkansas Washita 
honing stone Buck Homng Oil 
to make sharpening easy . even 
two ea$y-to whittle wood blocks 
to get you started and to aid 
your creative urges, the 12 -page 
Buck Knives Guide to Old Time 
Whittling, filled with helpful hints, 
illustrations and specific whittling 
projects. Best of all, this complete 
kit has a suggested retail puce of 
only $26. Ask your dealer today. 




BUCK 



KNIVES 



.'amc/lii fitf <rb M&frT 



Free! ''Knife Know-How" 
Dept. PM 1M, P.O . Box I2S7 
El Cajon, CA 9g6g2 
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PICTURE FRAMINC ttCWII 

(ComimiGd from jwre IOIJ 

a spring. The spring applies tension to the 
cutter 'when the eyebolt is connected. The 
gLais cutter is bolted to a vertical wood 
hlock cut to receive the cutter The block 



pivots Oft a rod secured to the cutter 
base. 

To use the jig, align the left side of the 
glass to the dimension on the board s 
yardstick that you wmt the finished glass 
Ru n the cutter from :be top of the channel 
downward 10 score the right side of the 
glass. Place the scored side of the glass up 



on the worktable with die Excess hanging 
over the table. Grasp the edge of the 
excess firmly, raise the glass slightly and 
crack it sharply on the table. 

Nci e If you can't locate ball bearings in 
your area, a sot of four. (VVi .d. k ■Vm-niL 
* VWn thick) is £ 12 postpaid from Arm- 
or Co., Box 290, Deer Park, N Y ! 1729 



SPRAY PAINTERS 
THIRD HAND' 



T he accessory that pleases me most h 
the holder I use to paint picture 
Frames. I devised it one day after a freshly 
painted frame — hanging precariously on 
a coat hanger— crashed to the floor. 

The major parts of the holder are two 
pieces of wood held together by a car- 
riage bolt, external tooth washer, flat 
washer and wingtuxt. The accessory 
hangs by a screw eye In the end of the 
shorter wood member The longer mem- 
ber holds the picture frame impaled at the 
top and bottom of its rabbet on 4d fin- 
ishing nails, their heads cm off 

The nails are installed in a pair of wood 
blocks. A drill press and sloping jig help 
bore holes fur these nails to uniform 
depth. One of the wood blocks is station 1 
ary. The other block is secured in a sheet * 
metal slide positioned so the nails can 
secure the frame. Once the block is in 
position, you can apply tension to it by 
stretching a spring fastened to one end. 
The spring is covered by a rectangular 
aluminum tube to protea at from paint. 

Begin painting the vertical frame mem- 
bers with both wood pieces of the jig posi- 
tioned vertically. Swivel the jig to paint all 
Sides of the vertical frame members. 
Next, loosen (he wingnut and reflate the 
longer wood member so it is in a horizon- 
tal position. Then paint the remaining 
frame members. 

Fve built several of these jigs. After one 
frame is painted, I return the jig to the 
original position and hang ci on a nearby 
nail until the frame is dry. 

My paint booth consist $ of a 10-bv, 
direct-drive fan with expEo^ Ion-proof mo- 
tor installed in the end wall of my shop. 
Two curtains on rods are attached to the 
ceiling joists. The loading edges of the 
curtains have vertical steel rods in the 
hem. When I am ready to paim n t extend 
the curtains and secure thorn with ties at 
the tower comers. Afterward , I push 
them hack against the wall out of the 
way 

Selecting the right type of paint Is 
sometimes a problem. However. If you're 
painting several frames In different col- 
ors, it p s convenient to use Spray paints. 
I r v$ had luck antiquing frames using a 
solid blue with black glaring, a coat of 
solid gold, followed by a light spray of 
fFJease rum ire I 34J 




Fast amf effldeat way to spray-paint a frame is to impale It securely on c he frame 
holder. The horizon wood piece is then routed venicaiiy to paint the edges. 
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Potent-8 for Men and Capfive-8 for Women, 

the scents that attract! 



Now. Doctors at leading universities, 
first in Europe and now worldwide, 
have found substances whose mere 
aroma can be used to make you appear 
more attractive, more impressive, and 
even more desirable. Scientists first 
described the incredibly powerful 
aroma attract ants in insects as phero- 
mones. For years, many Musk fra 
grances have used pheromones from 
animals. Now, pheromones have been 
found in humans, too! American scien- 
tist and researcher. William Sergio, 
has captured the secret in 2 new for- 
mulas utilizing male and female phero- 
mones to create the ultimate perfumes. 
Potent-8 for men and Captive-8 for 




Instant Charisma! 

For the first time, you can unlock your 
scents appeal. Just sprinkleafew drops 
on, and the potent but almost imper- 
ceptible aroma goes right to work 



sending powerful chemical messages. 
You can add it to your favorite cologne, 
perfume or aftershave. With Pment-8 
(or Captive-8), you wil approach any 
soda! situation with a new and total 
confidence. 




Scientific Proof! 

It really works! The knowledge that hu- 
man beings produce odors and scents 
that can attract or repel each other is 
nothing new. History s great lovers and 
legendary temptresses have alluded to 
it doom through the ages. Perfume and 
cosmetic manufacturers have been 
trying to capitalize on it for centuries. 
But now, for the first time, the secret 
has been found. Tests done by doctors 
at leading universities confirm the 
power of pheromones, nature's "inner 
perfume". 



You Succeed or 
Pay Nothing! 

Research results are so startling that 
we can confidently offer you this in- 
credible guarantee. Try Potent-8 for 
men (Captive-8 Iot women) for 30 
days. Use it time and time again. Use 
all of it. See the thrilling results. You 
must be completely satisfied or you 
may send back the empty battle for a 
prompt refund, no questions asked! 
Don't delay Order NOW! 

* 138? 5 ho- Body- KtvxV* wic 

13 Pfirttem Pd , Lata femfeurttorni N * 1 *779 

P “PUti NO-maKCuopn Twi*y— 

• Tba Body Shopoe, EflC Dopi 

fl 1 22 Portion fid . Late Fk>okonter^a.i4 . Y. y 1 ?7S | 

■ Please rush my order as indicated below My i 
J check or M.O. is enclosed. [NY & ct. res. add j 
I sales tar.) 

I How Many? 

* (#90?) I oz Potent-8 lor men ($9.95 1 

ea, + Si. 75 p&h - $11 70) 

I (# 910 ) 1 nt Captrve-3 for women | 
($12.95 ea + $1.75 P&h - $14.70)1 

! SITE $ 15.85 (#C907DUozs. Potent- ! 

8 (826.95 + $3.00 p&h = $2995} 1 

i. .WE $25.85 !#C9iOD) 4 ozs. Cap- 1 

live-8($29.95 $3, 00 p&h - $32.95) j 

I Name J 

I Address J 

I City, j 

I State ?io. I 
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either red H black or light green paint also 
works well, 

One fast lip: Although it is difficult for 



mo to buy mats or other framing supplies 
locally, an economical mail order source 
is: Herbert A- Japs, 126 Seventh Ave. N ri 
Hopkins, ftfliiui 55343. {Ed. note: The 
company offers a catalog and hook, on 
framing for S3 postpaid,! EM 



Make A Rustic Frame From Novelty Siding 



The contour of n ovelty ( drop) skiing used 
on houses and other buildings can be 
used to advantage in making rustic pic- 
ture frames. Often you can find Such aid- 
ing In rural areas or purchase it from 
house wrecking companies The Jess 
paint on k and the more weather beaten 
its appears nee. the mo™ handsome your 
frames wiU be, providing the wood is 
still sound 

To make frames ftwi siding. first rip 
both edges of ihe board, leaving about 2 
in- of the flat surface and V* in. of the 
curved portion. Yon may wish us vary 
ihese dimensions according to the ovor- 




Framo created from drop siding is 1 
simple, perfect for country scenes. 



all size of the frame you' ru working wnii 

Second, cut a v^-in-deep K Vt-in - 
wide rabbet in the frame hack so the art 
can be mounted in plaoo. You con cut iho 
rabbet with a table saw, a radial saw or a 
router. 

Third, cut mironod frame member? to 
size. Assemble them with glue and twn 
finishing j tails per joint, Sian ono nail on 
each frame member of the joint A miter 
clamp helps make good frame joints. 

You can paint the newly cut edges to 
match the weathered surface Usually, 
black, white and brown pigment* are 
suitable — Aafph S. Wilkes 




Paint newly cut edge to match frame's 
aged surface us closely ss possible. 
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Rail Mall light 100's 
-"■ A third less tar 
than the leading 
filter king, and 
still great taste 









Si- 






— 



» * 



4 

9mg tar 08 mg. me 



Pall Mall 
Ugh 1 100s 
Leading fille-r king 15 nig tar llmg.mc. 
Lowest brand 

less than OOlmg tar 0.002 mg ™c 



3 mg. ■ w. U.8 mg. nicotine av. par cigafttn, FTC fiepsri Otoe. “81. 



Warfijnij: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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OWMKRS BEPOTi 1*10 

fGontinmd from &am B5) 

elite dislike" Another complaint with the 
automatic had to do with the transmis- 
sion's hunting and pecking between sec- 
ond and third range as the microproces- 
sor searched for an ideal gearing. This usu- 
ally happened around 25 to 30 mph, and 
it's a problem not confined to the 5- IQ. 

Nor were owners with manual gear- 
boxes totally happy, either. An Illinois lab 
technician put bis finger on the main 
problem when he wrote: "The shift lever 
(of the manual four-spaed! is attached to 
the transmission with a pressed fitting. It 
comes off about every 500 miles, and my 
local Chevy service manager told me he's 
had a number of other $-10 owners with 
the same complaint The tretiny needs a 
threaded adapter" 

The lever not only Lends to work loose, 
hut some owners told us it's hard io get 
the shifter into reverse. 

An area of solid prai se centered on gen- 
eral comfort. An Alabama pipefitter 
smiled. "It rides like a dream and drives 
like- a sport* car," An Ohio advertising 
executive: "I like the ride and comfort 
The S-10 has the feel of a much larger 
(ruck ah A West Virginia garage operate*: 
"Great comfort and roominess on the 
inside; great sportiness on the outside. HJ A 
Toms manager: Tn fi-l r and head- and 
legroom are excellent." 



Nearly 20 percent of the owners we 
surveyed bought the S-JQ because It's 
American- made That's significant be- 
cause workmanship earned high praise, 
with 05 J percent rating it good ro excel 
lent. 

A Kentucky engineer commemed, 11 Ev- 
erything fits tight and works smoothly." 
A Louisiana forester "Very good con- 
struction and workmanship for a utility 
vehicle." 

A Chevrolet dealer mechanic from Oli- 
nois wrote this n«se on the back of his 
questionnaire; “l might be prejudiced. 




Altentforr to detail like this nonskid 
bumper abounds through rest of vehicle. 
Workmanship earned high praise- 




The Lincoln AC/DC- 

Professional results at a do-it-yourself price. 



Big brother to I he AC-225-S. Easy 
to use. Easy to afford- The Ideal welding 
tool tor fabricating, maintenance, 
farm repair and const ruci Son, piping 
and hardsurfacing. 

Gives you the choice of DC or AG 
and run? on Single phase 230 volt 
power. Great for code quality welding 
with Fleet we Id" 5P. Easier welding 
In all positions. Low range era 
blllly tor thin metal where a 
smooth arc is essential. Ideal 
tor Sf ainwald* low hydrogan. 



non-ferrous and many other electrodes. 
Standard features Include Input plug 
and receptacle, electrode holder, work 

clamp and cable. Plus a Iree " Weldor's 
u Guide" with ihiral rated insiruo- 

— J J Hons and tips to better welding. 

Look for your Lincoln Distrib- 
utor In the Yellow Pages under 
Welding Equipment. Or write: The 
Lincoln Electric Company 
Cleveland, Ohio 44H7 a 
Canada, France and 
Australia. 
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LINCOLN I 

I ELECTRIC 



but my 5- 1 0 was the first one we received 
in November I98l r and everybody com- 
mented how well the doore and fenders 
fit. Our new-car cleanup man said he felt 
it had one of the finest paint jobs he'd 
seen come through and, being a black 
truck, it would have shown imperfec- 
tions." 

And, on the topic of mechanical quality, 
a West Virginia designer volunteered 
this information: "I've driven 6.500 

miles with nc problems whatever, 
which proves that U S. assemblers can 
do a superior Job-" 

It turned out that BI.B percent of the 
drivers wo surveyed reported no mechan- 
ical troubles of any sort. That's a so-so 
showing, though, when compared with, 
say, the Ford Mustang. Jstmi and Datsun 
Maxima, 

The S' 10' s most common mechanical 
problem had to do with the manual and 
automatic transmissions, as mentioned 
(2S-8 percent) After that came the induc- 
tion system — mainly peer running when 
cold and dieseling when hot. 

And nearly seven percent mentioned 
spongy brakes*— or at least that the pedal 
goes down too near the floor, which some 
drivers said made theft fo« hit the seed- 

oraior. 

Of other items they'd like to see 
changed, owners suggested using less 
plastic, especially in the interior Ian 
observation common to all modem cars) 



f ^nd MOST IMPORTANT 
TOOL FOR EVERY 
WOODWORKING SHOP 




VERSATILE 

W&H 

MOIDER- 

PLANER 



Almost as basic 
as youi sow . . . 
molds, planes, 
rabbets. 

From $430 



Mtisief Chen ge 
VISA 



IRliflftOCHU&E 





Bfto k about Aluminum 
Mold! with pt 
production Had* iccreti 
direct from vvorld's l**g- 
eit mold manufacturer* 
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the hubcaps. A self ^employed CalF 
[tan sniped, “The plastic hubcaps are 
?. 1 havoihc Span wheels, and l r velosi 
cap already. I won't even bother to 
llaco n Whfli a sad commentary on 
fierica's biggest automaker/ 1 
But criticisms tended to be mostly 
minor and, as some owners admitted, nit- 
picking, The great majority expressed 
extreme pleasure and satisfaction with 
the Chevy S-IQ, and we fee! it would be 
unfair to leave out the praise that owners 
heaped on this pickup, 



For example* from, a Michigan Industri- 
al supervisor "Very good workmanship, 
panel alignment; no wird noise at speed; 
excellent ride and comfort, good gas mile- 
age, good handling on the read " 

A Nebraska traveling salesman ox~ 
ultedj ‘’Chevrolet doesn't have to take a 
back seat to the Japanese with this truck. 
I drive 40. OCX) miles a year and appreciate 
the riding comfort and V6 power/' 

A Wisconsin motorcycle parts manag- 
er; "All body panels fit f awlessly. Paint is 
excellent, and dash components fit and 



perform perfectly. The dealer made every 
effort to help me find the equipment and 
color t warned/' 

And finally . from a Wphi Virginia far- 
mer: "We had a Luv before, which wai a 
good truck, but ii didn't compare with the 
5-10. For a farm and all-around vehicle, I 
think the 5-10 is one of the best new 
trucks GM has ever developed. We ue run 
it hard, and it really goes — will peg S5 
mpb in third without even winding tight. 
It's ready a very fine vehicle. I can't say 
enough good things about it. 1 " M 
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SUMMARY OF 1982 CHEVROLET S-TO OWNERS REPORTS* 



Tin) mils? driven Z/ 3 S 1 .S 4 A 



Aimgg mile* per gallrm 
l .fl-liUrf dhv Folu 1 



In iGWti 


23 .B 


t-onq 1 njjrs 


n ss 


2 ft lftsr ghv Vfl 


IfL lown 


00.4 


Long Ulp 4 


25.1 


Engine diocfi: 


1 . 3 - liter hflV Four 


ie.i% 


ZMw ehv Vfl 


eo 6 


TronirruMinn cSmjuci P»: 


?i 1 iU 3 lliI Four- spac'd 




AuUkffldliC [hlW-dpMd 


402 


Why dU yc"J dm** ifalfl plckupT 


Ewnfimv 


47 . 5 % 


Sire 


Z 9.0 





20.2 


Made in Amtcka . . 


10 5 


Engine power 


10,2 



Specific Ikkei: 


Kuonomy 


46.5% 


Sty llnp 


404 


mm 


34.5 


Handing 


33.9 


Cumfuri 


23.3 


Sp*cH|c dLdikrt 


fl-fl cpcfiplninri 


20 0V 


GdS ::ijl«ijy Ldwet Tlian 


expected 


115 


T rnjvsmLuioa 


0.1 


Not nrmugb power 


B0 


Whdl chuign w 0 u Id ymi Likas? 


No changes ..... 


166% 


JmproywJ thifting 


7.3 


BrtLnr g» mLluftyn 


6.5 


SutLis- quality ttiitariab 


6.0 


BraXe? feel sufi 


S.4 


Workmanship upuiMHi: 


EjiLtilJoriC 


40.6% 


G«d 


450 


Average 


10.7 


Pow 


35 



Crnnlort. opujiim 


EjccetJChl 


50 . 3 % 


Good 


41 1 


Average 


7,0 


Poor 


QM 


Hid flnv mechanical ErtnihlaT 


Ye* 


5 t 6 % 


No 


452 


What type at mdW 


Shift rhSchiiludfri 


160 % 


Trana mission 


t 2 .fl 


Indnfriftti vyrtam 


B.S 


OiL Leaks 


74 


Brake* . . ...... F , 


0 0 


Clutch 


BM 


EkaJor mpun bkOsi^CWy? 


TfS 


53 3 % 




46 0 


DmIp m™ opmion: 


ExcalEenl 


26 . 6 % 


Gl *3 . 


36.4 


Average 


21 1 


Poor 


10.0 



Rtumbv of whietpa owr^ 



This pjr.lu.JJ QAEy 


20 . 4 % 


Two ears, 


62.0 


Three can 


12.0 


Four err more rare 


5.0 


Make* Of other can Cnrbfed: 




Chevrolet 


42 7 % 


GldwmbLie 


14 3 


hjrd 


13.0 


Ponuac , . . 


62 


Etaldc 


72 


Agn disu-ibuLiun nf ovnvn: 




15-20 y+&£i 


20 . 3 % 


30-49 ^ean 


444 


SD-phu r , . , , . , 


263 


WgijkS yw buy an S- 1 Q again? 




04 . 0 % 


Pto . ..... 


16.0 


Would yfHj buy ember Chw 


reta pndw^ 




Yfci 


Sfl. 2 % 


NO 


11.0 



•PMCgnLagea ittiflM ftff. «fuai 1 00% due to roucLdifKfr djt imiafflcjtra flaia 
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FMI PICK OF THE BIG-SCREEN TVs 





PHICE-TYPE 


SIZE 


TUNING 


BRIGHTNESS 


FEATURES 


KLOSS 

NOVe btrtzb 
M adfri I 


(3, JQG^pLece. ceiLnq 
RKhini Rbnu 1700 mof e 


6.5 It 


[Initial 83 channel; 


90 foollvnbiNTV 


Rerrw>-COrTtfnl cdcii* nbw, direct vidso 
oulpui, FbKod kivnl audio CKriput 


NiWdhum 

MordtOf 


S2.7D0-2- piece 


6.5 ft 


No tuner 


SO footlainberts 


SMne Model 1. pl «4 opt *o^l Wjnnd Tumoca 


NavdbHkim 

lO-ft. Monitor 


$3 2W0/2 u**-v 


10 ft. 


No taiw 


L8 foorliunbens 


Sure as Model 1 . plus 0 E*»n*J wiretf nemor* 


NDvatudm 

lOft. 


piece 


10 ft- 


Dlgnal. 83 chuiHb 


1 n fcoi Sfimberts 


as Model ■ 


Kcmbfeifti 
Model 2 


S2.0CQ-£-pL«» 


5 ft. 


No uin«r 


ApprcKunweiv 

SO 


PWAbLe ItilxKift sue of a 19'in. TV, weighs 
BtJ Ibs.h hOwJa nn screen — you can use the 

hmE 1 .-audm anrl virVn nil- pur'i 


MITSUBISHI 

vs^sgh 


53 .7CJG Tear protect ic-n 


45 in 


Digital. 105 rtiAnn&te 
caft In 


LEO RwUimhem* 


R^cbi*# control . ssiwTMi ijwrtflr ompot^. 
rurmD outpuiE, dnorr 


VS-31S 


S3 .500 1 ■ piece 


50 in. 


Same m- above 


LEO fDot'amhen# 


ftyrricnA control. esae^HJ ^f^tulter outputs 


VS-5ZOUB 


S4.DQQ1 pi ece 


SO in 


StkBH as above 


LEO fj»Camhen£ 


HemaiB c-omral. H^eajtvr uutyuia. 

on-screen lime anri diuuvel. 


NIC 

1 F>i-4&00 


S-3 , ZOO 1 rear- p mi k»t 


15 in 


□laical 10S channrii. 
caftle Jfi.trriv 


LED EixxJwiibem 


Remwfe cobetoI. one video ouepm, lwo audio 
outputs 


PJ-60L» 


sa.ftou'i-uiKE 


80 in. 


Same ^ above 


SO f«n IfuvUmn » 


kn( as above, but only one audio wip^K 


PIONEER 

LS-SCI 


S3, 300/ 1 -p&of* 


SO LB. 


ElttttOniC. 83 rJldlntili 


3ZO EooUtinbvns 


Hstfiott' control, eudiu oeripAA, comb I'iZiot 


RCA 

FdR-lOCR 


HA/l-pwOs 


SO LB. 


Electronic. 83 ebameb 


320 fiXHl^mbena 


Remore cocuroL. co mb Alter extermaJ s peelor 


PGR-EOOR 


t3.4fl0^wr-pfvji?rtkiri 


iS m. 


Digit m! 


IDQ PkR lambvmc 


Sim* m aJjaw 


PGR-lOOb 


3 3.600 rear png eai on 


45 in 


Digital. S3 channel! 


SOO focff|RFnber» 


Supv as above, plus floor* 1 


SONY 

KF-BGZ5 


IZ.dOOZpJtte 


50 in- 


Di.yl^j. L05 thwimlE. 
ready 


ICO ftxtlAFnbeflB 


Remote control, one video output, one eodKh 1 
output 


KF-722S 


$3 r 30M piece 


6 it 


bame an Above 


50 [Dotlamtwrw 


banw as above J 


XF-SCMO 


u aoa i pieca 


SO ib 


Same u» abo*" 


100 rootlambeni 


Same as nbove. plm electnc door opemiton J 

from rnrae contrel. remote antefma 


EPR-4S0C 


£3.aOOre^-pr^ttUori 


+6 ifi 


&sPrw »i ibw? 


IOC feotlambeni 


Remote tomrol. remote switch &wween tabl 1 
wid aptimno wid«yjiodio outputs 


ZENITH 

SN-4S45P 


la.TSO'nwr-pivi^ 1 ^ 


45 Sp- 


rdbJu nr ally 


330 fpetLernbiHt! 


tuOLrol, sLjotsi disappear in -cabinet, 
(UMI ai eonuot use of telephone 


PV 4535 


SE. TOfrroar projection 


45 m 


DlgUsJ. 93 channels 


ISO fttiUimbens 


R^irriiiln -wifltrtl 



■MJOaiH TV 

from psm 9 V 

mmBg can receive mid-tond cahle 
channels, but ytju need cable-ready 
tuning to got the suparhand channels 
above that Many cable-ready sets offer 
105 channels or more. If y ou don't have 
a scrambled pay service Like HBG, you 
won't need a converter box. and many 
cable companies will offer you a dis- 
count. 

■ Sierw sound: Steree TV broadcast- 
ing Is still at least two years away, but 
video cassette recorders, videodisc 
players and FM simulcasts can give you 
the real thing If your LST is erpipped 
for it. Many LSTs have two speakers. 
But for true stereo sound, the unit 
should have a separate audio amplifier 
for each channel And the LST should 
also have stereo audio inputs — RCA 
jackS“for the source to be connected. 
P Inputs and outputs. If you own a 
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VCR and/or videodtsc player, you prob- 
ably know what a rat r s nest of wires 
looks like. Many LSTs have multiple 
direct video inputs that allow you to 
connect different video sources and 
switch them at ihe touch of a button. 
This also eliminates the need for an RF 
switch box or A/E switch. Direct video 
inputs have another advantage. They 
bypass the RF modulator in the tuning 
section, giving you a higher quality pic- 
ture. Video outputs ore also convoniont. 
They enable you to feed the output of 
any channel to an more VCR, Last, but 
not least, is the provision for an audio 
output . This allows you w feed the 
mono or stereo audio portion to your 
stereo and through hi-fi speakers, 

■ Misc&Man&ous futures: Thera is an 
emir* collection of €learonic gadgetry 
on this ye*Ts sets. One reer-pmjection 
unit, th# Zenith SN-4545P, has a screen 
which ascends electrically from the 
cabinet whan it's turned on {see photo 



on page 90). Other features you may 
run across are an on-screen channel 
readout and a special circuit that will 
prevent the kids from watching adult 
programs when mom and dad are out. 

if all this sounds exciting, end you 
want to run to your local video Store, 
wait. This is an expensive purchase, 
and you should buy from 9 reputable 
dealer. Perhaps the best establishment 
to shop in would be a store that special- 
ises in LST s. Those storea hovs tramed 
technicians who will deliver tha units 
and install them properly in your home. 
It's a good idea lo ask the salesperson if 
this service is included in the price. 

Make sure the score is an authorized 
service center for the brand that you 
buy. If something malfunctions, they 
will be able to repair it, IV s also a good 
idea to buy a sendee contract. Most in* 
home service contracts cost about 
$200, and they take over whore the 
manufacturer's warranty stops. W 
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Wash your friends a Merry Christmas 
with a $ift subscription to 

FgPWl ar 

Mechanics 

the do-it-yourself magazine that's fun 
and saves you money, too! 




Spe cial gift price; 

Each one year gift 
subscription 





(save $S>.00 
on cacti gift 
you give) 



To take advantage or this Special 
Christmas rate, fill in and enclose 
payment in the postage-paid envelope 
today. Or, fill in and clip out the 
coupon below and mail it to. 

Popular Mechanics 

P.Q. Box 10063 

Des Moines, Iowa 50350 
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PM* Universal 
Copy Stand^M 



PM'j copy stand can bo used with a tripod (above) ur with tegs you ran 

Iwrid jrr-g/i (A Ad/uif rhe Camera perform VArtiflaify Ot slid £ if dioftg The 

base up tu 22 inches from the material Fhafs befng copied 

With this unique copy stand, not only can 
you copy slides, but you can practice 
your still-life photography, as well 



BY FRED HAITZ 



H ere'S a unique copying stand you 
can build to mount on a sturdy 
tripod or on its own tegs. By adding an 
L -shaped bracket It converts to a verti- 
cal copying stand 10 photograph sub- 
jects on a tabletop or floor. Slides, 
maps, pictures or drawings up 10 16 * 
20 inches may be copied. And provi- 
sions for numerous adjust in ems make 
It easy to Lino up and focus on the sub- 
ject, 

A itipod can be attached to either 
end of the stand, The location of the 
hanger bohs and fender washers tha; 
hold the camera platform is optional 
You need only one set, about 7 Inches 
from the rear end of the base. But you 
can use more i f you want additional sta- 
bility, 

If you decide to build the legs, our 
measurements can bo altered to suit 
your Own needs. They can be made suf- 
ficiently lung to raise the platform high 
enough so Thai you don't need a table. 



If you want higher legs, you can add ihe 
optional hanger bolts mentioned 
above. 

The slotted slides of the camera plat- 
form allow it io be raised or lowered 
and tilted forward or backward And 
the sloe on top of (he platform enables 
the camera to be adjusted back and 
forth. The slot is T-shaped to allow 
side-to-side camera movement. If the 
cross- part of the Tie about 2 L 4 inches, 
the stand can be used for taking ibree- 
dimensional pictures (more on Thai lat- 
er). 

Photographic backgrounds are often 
very effective, The IT shaped back- 
ground panel frame with adjustable 
beam holds these backgrounds — any- 
thing from paper or cardboard to 
smoked glass or acrylic plastic. 

The stage/pedeaa! arrangement can 
serve as a small tabletop or as a stand- 
off camera platform' when the copy 
stand is being used vertically. (Accom- 



panying photos show it behig used 
either way.) The stage, mado of hard- 
board, should be comer-note nod so that 
it wall fit closely into the U-caaped back 1 
ground- panel frame The background 
panf’t helps to support tbe weight of the 
stage 

Occasionally. subj< cis must be ar- 
ranged on the floor or on a tabletop. In 
these oases, con von to vertical opera- 
tion by using an J shaped bracket on 
The rear end of the slide. Purchase such 
a bracket from photo stores or build 
your own as shown in the photo on 
page 144 Then use the stage pedestal 
as a stand-off Camera platform. If 
needed, extend the slide to dear your 
own tripod's legs or other obstacles. 

If you want to copy slides directly, 
you may want to build the light-trap 
frame shown on page 144. You'Ll have 
to custom-shape the metal or cardboard 
tube to match the circumference of your 
own camera lens. This tube acts as a 
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Jens shads so that the copy stands 
camera won't record reflections from 
the surface of the Slide- 
While the light-trap method is the 
most accurate means of slide copying, 
you can also achieve excellent results 
using rear projection. For this, just 
Insert a % x 11 x 14-inch piece of 
flashed opal glass into the U-shaped 
background frame Then project a slide 
from behind onto this translucent sur- 
face. 

The projected imago may ho the 
entire slide or just an area. This tech- 
nique can make close-up r detaded cop- 
ies or one-to-one reproductions. You 
can determine approximate exposure 
with a light meter The entire operation 
should be done in a darkened room. 
This is also a handy way 10 get black- 
and-white photos from a color slide; 
Just copy with black-and-white film 
Try this rear-projection method. If 
[Plea so turn la page J 44J 



Mere 's Jtowatf the parts g fthe copy stand 
tU together (top of peg*} legs for the 
sraritf are optional, The diagram (directly 
above) illustrates how to build the tight - 
trap tube for spying slides. Ii r s impor- 



tant that the opal glass should be no 
thicker than shown or the slide may not 
fit - To prevent tftet possibility, the thick- 
ness of a cardboard slide should be con- 
sidered as standard. 



FORUIAR MECHANICS * tJECEMBf A 



141 






to 4-wheeklfive high— and back— at any speed. 
No hubs to lock or unlock, No stowing down. No 
stopping. Try that with Ford or any import truck 
Lots of raom. Lois of truck. With an optional 
folding rear seat, there's roomy seating for four. 
Fold the seat down and you enjoy 11.4 inches 



There’s never been an off-roader like it before. 
A trim, highly maneuverable new size that's just 
right for today's off-roading. 

Revolutionary, newly patented InstaTrac 4X4 
system. S-10 Blazer's got ttl Ford and the import 
trucks dont There's never been a four-wheel- 
drive system like it. For the first time ever, you 

can shift from 
freewheeling 
fuel-efficient 
two-wheel drive 

Jjgfttn) 3cti&fM3ispte¥ lnsta'Tr* shrtt console 
- 4 % 




* i 











4X4 CHEW S-10 BLAZER SPORT 



CHEVROLET 



* 

f ‘ . ■! 



i H' * 



more load length than in Ford s full-size Bronco. 

Properly equipped with an available V6 and 
optional heavy-duty haileiing package, S-10 
Blazer can tow up to 5000 lbs., including trailer 
and cargo. That's two and a half times more than 
any import truck— and 1700 lbs more than a 
Ford Ranger can tow. 



New- size 4X4 fuel economy. With standard 
4-cyl. engine and 4-speed manual transmission. 
Blazer offers impressive EPA gas mileage ratings 
for a four-wheel-drive sport utility vehicle 
Federal; 30 Est Hwy, t [gjJPA Est. MPG* 
California: 31 Est. Hwv.. 1221 EPA Est. MPG* 

Available VS power. S-10 Blazer's got itf Ford 
and the import trucks dont Chevy S-10 blows 
them away again. Test drive a 4X4 Chevy S-10 
Blazer now! 

"Use estimated MPG tor compst^Of^. Vou t mileage may diner 
depsndiog on sraGd distance w$aln^ Actual h atfrwsy initeeg* lower 
Some ChevroTet ttucks are equipped wil*i engines produced 
by other G M divisions, sub$*diaries. or affiliated companies 
worldwide See ytovrdealeHor detail 

Leftgst it together... buolde up. 






Movies, 

Sports, Shows 
- 24 Hours a Day ! 

Iniagire 1M? JiigKrosl qualilv, rrros-T pop 

u\m seldrtg. rhic^ci-wnvt raceivw lyitem 
in lira c&unl*y All Ibf only $165.00. 

Hfc«i ■*# 24 hour a dj-y mctiM. iiwciahk 
spon^ng ev*nO, &nd pH on yOyf 

pr«i'r;i I L-lf^jajofi & el. InftlalP Ihit high- 
Powe<eJ p?rn>to!»G dish */atem Jp juit 
minute*, lften flit h;*tk, ivtai .met mi jay 

gresT 2J mur. com4Tietcirtl-pT« program- 
ming. TKte MMF-3A rmofOwa™ mcewr 



B 



SPEOiFICATkOhtS 

HHSL- 

&AIN- 45db 

rftCOUEhOv- 

2l-2eGHz 

GUSH S lie - 

SP'luU 

[ntfiibftlr.. 

TUNING- 

55 maj 75Mhi 

REGULAR 

SUGOESTED 
FtETiLi,- S ISA 



s^i^n 11 deigned 10 be inatalLfd Mthin 
liMy miles 01 the ifilc^bwavo Ua<i*rni-Mion 
itelhon lit tout dtea luMfavbucled Ur«- 
of-siqni>. and com« complete wilh all 
hHndviAfe: 50 i&tl Of C(H Ala I cable. cable 
adaplan, ptswe* wjppJy lunw , and insidl < 
tfftron nrffitnjclioiw A I lot only llG5.CC, 
MKlUding ihijjping, r*fld hmndbmg Wo fll 
oPlef out newest and most powerful 
flnCpnjia lire ISMR-?S wrth 40% rryjre 
power lor llw aiwp«l ptctun? po«Jble 
ily? lenpcifl Hgnat dtj.ls^co . - only 
$229.(10 including ^hipputg and handling. 
Both cH throw greet anU mas ate Euntabte 
trough 44 Iregotmcie*, providing you Ibe 
g reared wtecErorr of programming Bcrtn 
gruli carry a S-month hauled warranty tin 
defoctfl tn malonal w mwkrnanadip', £0 
don't wall anrttnof miruln. ftftll y* tight 
now. wr lin« ere op*n 2fi noun, our 
epvrjilnrt rcr«- r«df to lahn yocM nrcter 

ftfl 1 f fff f JF Off OflOfM c?wt r 
mq& B 4-t54i ul ih 

m LiKn-Hli <■.>*!+ -1 rn*wni 

1-7 1 4-953-1 IU 

iFl'it A" >r> jriun i'JFJi j ?.■ il« J: 1 

S-Of HO Z-OftoC t €Mfti 

We gl.idr^ atccyl VISA of M aalercard Of 
marwy (elks* £ wka) If jrou p^ofor. 

fbui ph.-retinal i:lieCk fltlOw 4 tG A wrk&) 

■ * '*■ ,-■ ■ -- I '■ -r . +U,r. a IP i\ .Ti ► .-- ■ I k 1 1 f * ^pt Hi w 

aun^l S*? * I >S 

SELECT MARKETING INC. 
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SHARPEN YOUR SAW 



EVEN ON THE JOB 



WITH PROFESSIONAL RESULTS 1 



The GAMN’ Chain; Saw Sharpener is easy lo use! 
A lew [urns o! the handle uniformly sharpens 
tooth for top cutting performance. 

The durable jsl rmriai tens! rue! ion ana precision 

caibide cull mg burr oi 1h« GAMN ^h^Fponut 
%l .^ &, sbpijid. gndrt frpppef eatfr. provlUe 
yud Of aervitfl. 

GAM N S4ve & yuu 1 1 me a nd money 4 
By keeping your GAMN iharp 
on lhf> job . fdu'll cvl 

ftpco wbofl and m 
tjnrr the Jife of yauF 
»w 4rvd chairs 



Gamri 



• lrJ-l-rj^^iJH-n ■ . 1.1 I. 



» I. r^hi rM Tiv li- t ip.pnpji •,< 
'«■! IV IHE 

IfllJ M’UM 

Wit. -i*V h - lerp'-rw, 

it*/ ■ Ck.h., 1 k - '4 h»I 
^ FTV |r 



Gamri 
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you enjoy ii anG are satisSed with the 
results, there's no need to build the 
optEondi tight -Trap frame. Oiough re- 
sults wi/^ be better if you do. 

If you live naar a photo store or nov^ 
oity sbgp setts 3^D viewing 

glasses, you can also make sxereotiti 
con-style pictures. Take the first expo- 
sure. Advance t be film and shift the 
camera laterally about inches (the 
T-slot mentioned earlier). Take the sec- 
ond shot. The two images will be 
almost, but not quite, the same. 
Through a viewer, they will appear in 
3-D, 

But fbr everyday use r you'll probably 





The Ughl-trufi lube 
t above) holds sUdo 
and lets you move 
camera lens eleser 
or farther sway for 
ftxact UbctBr- Make a 
test slide (left) 



K^irLiKpi 



use the copy stand for standard photo- 
graphic purposes Try using the pedes- 
tal and stage combination to set up 
accurate shots of small objects, for 
instance. With the proper macro Ions on 
your camera, many objects can bo cop- 
ied in an exact one-to-one ratio — 
objects besides other slides or photos 
You’ll find that this little device not 
only adds to your photographic studio, 
it's almost a mini studio in itself. HH 




L- shaped bracket above ran be rut to any 
ranvontant length, depending on bow far 
up the oasel your support ex tends. 
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giant ; mt!* 

S!ZE frBS 
CATALOG 4__- ^ 

J .000 Unusual Bargains 
in Narid io hnd Science 
8 uys 1 c t HotjbyiSlS, 
School & Industry 



AMAZING HARD-TO-FIND SCIENCE BUYS 

lUnUI f|M CAI C| Bargains in Alternate Energy — Health — Weather 
B«U»U Uli wHLLi Hobbies — Magnifiers — Magnets — Telescopes — More 



<10 ION El Eft L£Tt TOO l£E TH E m NOflL Thesiiwed tosh 
gives you a fwmisflhwtii m At a 
glance, you s« evwylhing geng an 
around you Operates on llMStUe mint- 
red radial son 5" fegfL 3" in diimftlqr 
It fli t IT IS MOM 1 IE.7J 



001 HOST 



HUMIFIED, Provides 30 power magnili- 
calion Sturdily rmumed inulistic wirh 
a SBflr^oot lens 5 ^^ » you can cpriy 
■fi your pockeJ or attach io key chain 
r % i V ClSMd 

NutiUH Reg I23« BE* <11.15 



NEWI THE 71 MM 1/6 EDRRUNI TELESCOPE, . . 
COMPLETE WITH MOUNT READY TO USE 

Journey to I he craters Of the nwqm .Study skyscrapers or nature's 
wonders 1 Expertly crafted in our own plant and specially designed as your 
First ifiteseppe F^et-i^on optics, durable- tube,, aJhmatal mourn. TTih 2S 
mm eyepiece delivers 1 7X magnification, perfecl for all-around viewing 
Us slack design complements living room or den, yet it s sturdy enough to 
E3C the OOfFecl companion on a !«ld top Or slar party. Weighs |uS-t 5 1-bS 
Measures 1 %Vi" x 1 7VT x 11". Comes ready to u&e so your exploralion 
int* space can begin righl away flC 

Na.3l.C7T Re& 510995 HOi ^03.33 



BUILD VOIIfl OWN WEATHER STATION 

Accurately forecast weather and check your pre- 
dict ions againsl IV and radio. Kil indudes anemam- 
eter with wifHjvane, indoor indicator board to show 
wind speed & direction; sensitive air tank barometer 
with 2. ft. indicator; sling psychmmeter. rain gauge 
with calibrated tube to measure as irtite as U1DD 
mch, lflO (t lead in wine, edor cloud I.D. chart, fora* 
casting manual Powered 115V AG house cur rent 
with safety cord. 4* 4 C fl C 

NIT1.QH m 95 N0Wl)£u.S)3 



NEEDS HnERFEN Itectncrty is 
gmenled When you squeeze the fly- 
whfti— no itfhafgintf Uses 2.2 V 
llasJilrghl bulfo tt'S oornpart takt it 
anywhere & never be sluck Epr sbshi ■ 
Sft’ x 2 H 

Hi lljll ftey, $2&.9£ RON llEJE 



WNf. Pumps, t pL per minute 
Ih rough 4" tube liKludedk Uftl liquid 
24 Inches. Self pruning. Uparjt« on 2 
1^3 V riashhpM bdllfrftas [dot in- 
ChjdldMI is tteperTrtl inSlmmfcnJ ror 
saence turi i laijfc displays 
Reg SS.M HW II IS 

IRflOflllAiLTEftl! 

Feeds ptentt a perfect mwiijr? tf 

ws\ik* fluNwnrs A- luphP, u&nq nn huI ai 

all! G*i up It 10 times the yield ol 
soil. Contain mdriend 



NIW tJl.tE 



(AC# W.JlffTtJQSilE 



and aiunsifium dtstiumevii wish 
12" durti Blue and pink mdleatwia/e 
carried la the lowest and firghesS pomlS 
l# day and Nrftfe be rwiF Wwe Fesstlmg, 
fll.TMIT Reg. $19.35 I0WHW 



uie imte I with meiiiaii £t. cm r»i water bin without 

giving up a srimulalmg hot shower A 
perfecE rrwftxe tf air and water prides. 
Incr Ed wd udoctly at 75% less volume 
Easy to msiall. Chrome plated bras-s 
Nt.lt.lll Reg S1?£C IDVtllJCa 



GNENIUL U&flT fllllll K i WlllElCT N IRKED eras i sigwJ 
tor nigrmane Mec$! tw 5?erv m 
daylitfiL Jifllbf 1,000 yds. at nrgnt fl 
In ptastic tubs Lasts 3 hrs. Gomes m 
pig.dB. 

NMI m Ftog.t7te HOWSt.n 



U|T(B Tfl wmmiAIT l A sfinsnw belUhapht^mslB!h05«ipft, 
just nn* the one yov ctoetur uses Per- 
Reel lor Ic^ehing ttVSdreci about ihe 
wonders m Eh« hurrwn body 
fl». 5UJJII Reg. $12.95 HOW (B.H5 



W, 



SAVE 16.00 OH THE 3DX 
MlCRaSCQPE WITH BIILT- 
IN LIGHT! ideal feu mspeciirig 
perils, germ, pfnios Center locu$ 
finest bulHn I9U sxsui ictisctabte 
condenser tens. Stt" * Ifc'x W 

$ 16.95 



00 mm NO H ITH T H 1 3- Ri I G NTT NIG VET Ufls up Ei>1 &U poundEL 
Discowr und&n«!ef irHsms; localE 
Items lost in water Aluminum Irame 
bar-handle Light enough is any Fil- 
ing ml Rc^ts cwrffliofl wt 7 ibs 
to MJ35 Reg SJ6 0S HDWS3U9 



MAKE YOllft OWN 9 FT. HOT 
AIR GALLOON. Waieti n rise tp 

about 20Q tl nn jusl hoi air Win 
lift anything up Id U2 lb Krt in- 
cludes to ivecuT awes. 6 ft ol tA 
gauge wire for ring and core 
loslrucliorrs inehJdfliJ. 

Ns eU.bbi a die nc 

Reg 55M ^ $0.35 



8 X 20 SPY SCOPE. So small it 
hi; in (he palm of your hand! 2B9 
It ® 1.0WJy{Js.liBldcifvi8w Only 
2 oz. Siores easily in your pocheL 
Curse w glwc oompartmenL Brush 
metal fini^i IncL neck strap and 
3'A‘'x 1Wx2" case 
Ht- 1558 a AAA AC 
Reg $29.95^ $ZZr40 



COMPLETE AND MAIL TODAY 



EIhhI Sdutllk Cl. 711 H-24 EAiary Billllif 

BihIiiIh. U. 01407 



FJSCrCK MD 


□uinlity 


Pnce 




















H.J Hfliid^rvr* A( 


TQt*I Price 
id 5% Sale's Tax 




Total EncLettd 





Edmund Scientific 

Til H-24 Ed$Corp Sfdg., SarTington, N J. 08007 



□ Send Free Gianl Size Catalog 
Signature 

fJamsiPFiHr, 

Add resa 

City 



CREDIT CARD 
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ORDER TOLL FREE 

1-OOl>257-fl173 
In H*w JwrMy 
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Crosscut Saw Sharpening Tools 



A two -man crosscut saw can make 
short work of felling trees rind buck- 
ing logs but only if Lt r > properly con- 
ditioned. This involves more than just 
sharpening the teeth because not all 
the teeth oo t Jin same thing, 

The tips of the triangular cutting 
teeth — positioned in pairs along the 
blade — must first bo filed so 
a uniform arc Then the cut’ 
ting teeth must be sfi by a]- 
[Ornately bending them a 
specified amount in opposite 
directions, Next. the rakers 
fthe smalter double- pointed 
teeth which remove the 
waste left in the kart by the cutters) 
must br tiled shorter than the cutting 
teeth 

Only when these three tasks arc* 
completed can ihr: tooth edges he 
sharpened la make the saw function 
properly 

While some makeshift methods for 
conditioning your saw ran work, 
these simple but specialized tools 
from the Crosscut Saw Co an- a bet- 



ter bet Here's how they work 
The combination Jointer -raker tool 
holds a file bent to conform to the 
blade arc by adjust -ng three screws. 
When the arc formed Dy ihe file 
matches the 'averaged out' .in of 
[he cutting leclh r filo the cutters unlil 
all the tips touch the file. 

Next, ui*B the setting too! in con- 
junction with rhe spider gauge 
r V to set the cutting teeth With 
the tool handle at 9G G to the 

side dt the blade, place 




Crosscut saw sharpening kk include* a 
setting tool (A), jointorrak^r gangs (B) r 
and spider gauge for checking set (C). 



the tool slot over ihe top of a tooth 
Then adjust the set straw so it is 
015 in from the side of the blade 
and push down the handle (Ah auto- 
motive fee ler gauge works well lor 
setting the stop.) 

Check each tooth with the spider 
gauge to assure accuracy and unifor- 
mity Adjust this gauge by filing the 
foot of the Song leg 015 in shorter 
lhan the other three. Then use it as 
shown in the photo 

Finally you must use- the slotted 
raker gauge to determine the raker 
tooth height 

Slide it over each pair of rakers 
Any project ion v above the filing pad 
should he filed off Once ihese .ire 
filed uniformly, sharpen the 
cutters and ’ point up' the 
rakers 

For tools and mfbrmiUlon 
write; Crosscut Saw Co . 2 
Leland PI,. Seneca Falk. N Y 
13H8 

Tools are a wfitable individ- 
ually or in a three-piece kit for S49 95 
postpaid. A catalog is available (tee 

— tto>srio Capotoslo 




By adjusting three Strews pi t the join r- 
er-rsitcT gauge, yon can shape a file to 
conform fo the art of the sew blade. 




File cutting esetft to uruftvin *rv by push- 
ing tool opposite way from file tang 



Stop screw on the setting fool tots yeti 
set the teeth uniformly and precisely. 




To check the set of cutting teeth, place 
spider gauge against blade. If gauge 
rocks up and down, set is too shallow, If it 
rocks side ro side, soi is toe deep. 

!*& 




Put gauge on rfilrery with shim between 
gauge body (behind blade) and blade to 
keep them parallel, insuring accuracy. 




file raker projections flush ivitii plate, 
then t'emo've gauge and sharpen edges. 



POPIAAP MECHANICS - DECEMBER IW2 



MAKE MONEY 




Back in the fifties 1! someone hM sug- 
.led you buy a McDonalds or Kentucky Frted 



Would you like to own a 
business, with people waiting in 
line scrambling to buy from you? 



CASrComputer Portraits in black & while or Vibrant Color 
Draw the Crowds- and Crowds Mean Money! 



11 h* fig Jfiflgtr hi EC COrittrft 0 U* 
lllrtl KiUl wiCthiiKj vagh hJoILjp WtUl 1 
mu Ft ffi Uy Li W4 w*bch CKfl dfillir l|ll 
■nifi cujr packs!*. Wlul m ^tU cfunga 
Ms. Jeuici S.N.Y 
■1 #m iNU wilh mt Bl*l r * 

tffltMlli fun luiwf lo dolta tflos” 

Hi. O JlEinwi 



Being la the right plate at the tight 
time and gefllng In on the ground Hoot can 
malt# uou irlrh. 



-nil ifiltffi ic ■ TRAFFIC STOPPER. Wv 
hid • fine il ill limns Wt wm u busy 
wt eculdnl tver i lih« ■ tussle!" 

Mi 1 . Wrllivn S„ Cidi1. 



U TT« irvlvm H my ncmd , kxlow^ 
illir -purchfH h btfond tt» t*fi ai dutjr." 

Hi J., RIMl 



This picture above was taken ai an aclual location and is often a 
typical vprp with the C AS! The bcKMh is almost lost from (hr 
jive crowd waiting for their portrait or comparing u wish friends 
imagine yourself in the middle of that crowd, with a fisl full of bills 
sg large you are having trouble holding on and making change. 



■ tom* ririirTw^a *fid vm n co Mr m ox Jn*n 6N44 apwi ** 



Mott of in did. Bui there were a handful 
smart people ihar didn't laugh. They bought — 
and today they don't have a worry in the world. 
The -secret Li to find a butin*** that I* to 

llghE . . .tnd sOript Ihil yuu cui ride H 

Ukelhe tmt of m w#q H 

There la Such a Buiine$$ 

lit called CASI Computer Portraits. 

Ideal foil time, part time, or weekends- Perfect 
for— absentee owner* and fotnlfta. There 1 ! no 
need to quit your present Job. 

Iff affordable — about the price ol a car — and 
I he payback can be last. El combines three of 
today** honest trends. T V.. Computers and 
Instant Pictures. 



THESE ARE JUST A FEW OF THE IftCMCV UAKER* THAT 

KEEPS THE CASH QQIHMQ >0«" WAT— EVERT D Ml 
Successful LbCritions if* EvelywkeTe 
The CASI kyslem Li portable -ready to go. Sets 
up in 30 minutes Yuu set u^ anytime, anywhere 
— Mails. Department Stem. Flea Market!, Re- 
sorts. Convention!. Trad# Shows and on and 
on . Travel with hi The world is your territory 



The First Step it Up to You 

You need to know more about ut . But nn *d tf 
not ihe best place to do that. Send the coupon 
below Better still, call Tall Free BOO 22 i 7660 . 
Well give you every aniwer. every fact and figure 
you want and need. You'll we for yourself ihai 
the CASE Computer bysrem offers a remarkable 
opportunity to make an impffiwJv* In-f nmp. 



Hm'w How ll Works 
With the CASI you take nirmme'i picture with 
a TV camera and instantly print it oui with a 
computer. Don't flinch about using A T.V 
camera or compute r. You drive your car without 
knowing about motors. You switch on your T.V. 
set without; being an engineer. The tame hold* 
true for the CASI It's so push button Simple 
a child can run it .But Ihe croft!* aren't Wkf stuff. 



ACT NOW! CALL TOLL FREE 800-221-7660 1 *.™,™ 

Newtorit Call Collect 212 929-8355 CAS 1.9 15 Broadway. No* York N Y- HM)I0 

; . ■ — 

I Send to: CASE, Computer Amusvmenl System* Inc. Dept. PM-I2K2 

l 915 Broadway, New York, N Y. 10010 

■ r. Y« | want 10 learn more about the JucraTive CASE Computer Portrait buslnru! Please | 
send me your free brochure on how to gel started. | 



Healthy Profit Margin* 

It's an all cash business and The profits come in, 
heollby gulps. The going price for a computer 
portrait Is 12“ io S3 4 ". Your cost? Ten cents. 
And no I all! Ytiu CAfh print Computer Por- 

trait* nn T-Shirts — Calendars — Tote Bags — 



Canadian resident* only call: 1-415-630-3601 or send coupon lo, 

Compilltr txffltr* Systems. 3934 ChnswooO Or., Downiview, Ontario M 3 J 2 W 6 



Aprons and many other wanted Items. The ala- 
fits are |JW» yours , it's not a franchise. Th*f# 
are no royamti or kef . 






Ways PM Readers 
Save Energy 




center rails, leaving space for noise- 
reducing foam -rubber padding. Attach 
a front center rail with hooks and eyes. 
Cut a plywood baffle, mitered along the 
joint edges,: assemble it with glue and 
nails. Cut notches for the posts and 
install the baffle Cut and assemble a 
roof, securing it to ihe posts with hang- 
er bolts, washers and wingnuts. — Vic- 
tor G. Johannson, Etowah , MC 



Cover for a heat pump 



W-D I A, -c 2-UT' 
HANGED BOLT, 
WASHER AND 
W1NGT4UT 
<4 REGD.l 



ROOF- 

3^" PLYWOOD 



&AFFLE- 
3/4 H PLYWOOD 
NOTCH FOR 
PO&T5 



Getting maximum light 

Without making any parmanent 
changes, you can get the maximum illu- 
mination from bare lamps hanging in 
your basement or attic by installing 
reflectors above the lamps. Cut a 
square piece of scrap plywood with a 
hole in Its center for access to the outlet 
box. Faint the wood white (semigloss or 



1 -w 

MOCK 

AND 

jEY£ 

(? HEQD.I 



3/4 st 3 IH 
x 5' * 
PLVWGQ 



CLEARANCE 

PAD POSTS WITH AROUND 
FOAM RUBBER PUMP 



3/4 x 

2-i/r * 

L ENG T 1 1 
TO SUIT 



ATTACH PARTS WITH GLU€ 
AND 4tl GALVANEiE O NAILS 



CUT HOLE IN 
PLYWOOD FOR 
OUTLET BOX 



plywood 



Build a plywood cover for your heat 
pump to keep snow from collecting 
Make corner posts of two 3 -in wide gloss], then nail the panel 10 the jolSLS, 

strips of exterior-grade plywood nailed set the nails, fill the holes with wood 

and glued at right angles Connect the putty and touch up with paint - — Roger 
posts at sides and back with bottom and G. Steintl Thuntumi „ Md. 



Preventing skylight drafts 

During the past 
winter the ceramic 
floor that is under 
our bathroom sky- 
light seemed colder 
than normal. 1 cor- 
rected this problem 
by Installing a win- 
dow panel in the 
tight shaft to elimi- 
nate the draft. Hare's 
bow you can do it: 

Cut two 2-in.-dia. 
vent holes on oppo- 
site sides of the light 
shaft into the attic. 

This lets air circu- 
late. Attach suspend 
ed ceiling angles on 
opposite sides at the bottom of the light backed weaiheretripptng. Foss lion The 
shaft, recessed ‘/i in. into the shaft second piece of glass. This creates a 
Measure and cut two pieces of glass to dead air space to prevent heat from 
size. Maneuver the first piece in place escaping or cold air from entering. 
Seal the perimeter with adhesive- —Rohhin Roberts, Plymouth, Minn . 



SKYLIGHT 



rDl.A, VENT 



12 REDD J 



INSULATED 
LIGHT SHAFT 



RAFTER 



INSULATED 



S/? 1 THICK, SELF- STICK // 
FOAM WEATHERSTRIP f/ 
GLASS ¥ 
i2 PIECES REQD.l 



/ CEILING 

SUSPENDED CEILING 
ANGLE 



Let the heat flow freely 

Drawing draperies at night helps keep 
cold air from entering the house Yet 
floor-length draperies can also keep 
heat from wall radiators from circula- 
ting into the room. I've solved this prob- 
lem by shortening my drapenes and 
curtains to sill height. Baseboard heat- 
ers, too, should stand free of furniture 




or other obstacles that might impede 
l ha flow of warm air. — Victoria M, 6Vj"I- 
Us, Middletown, R.!. 

Stop turbine In winter 

A wind turbine placed on the top of a 
house pulls hot air up and out of the 
house in the summer months, taking a 
load off the air conditioner. However, in 
cold winter months wind turbines still 
pull hat air, thereby increasing fuel con- 




sumption, To stop the action of my 
wind turbines in winter, I slip plastic 
garbage bags ever the units and their 
braces, and fasten the bogs tightly 
around the throats with duct tape. A 
2B-gal. bag fits snugly over a 12-in, 
unit .— Don Farris, EstiU, SC, 

Shttr* your original home energy-saving itiees. PM 
i*WJ pay ISO for each puMblM idea Include 
tketidl or photo, iWcwttjy, 4* w«U» yGurso&al 
security number frweriwf if payment i* nwtaJ. 
Sttbrnnssjons will not be rwumwf trnJiwr flcnsn^- 
nied by a self addressed, stamped envelope Send 
to. Energy -Savitig, Popular Mechanics. 234 West 
57ih St , N*w Y£ if*, N.Y lOOlti 
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MUST LIQUIDATE 

FAR BELOW DEALER COST! 

AKAI 45-Watt Channel stereo 

Mini Component System 






PUBLIC NOTICE! 

Finder's Fee Paid for Locat- 
ing Liquidation Inventories! 

Wo a-ro flulFiofi/od iKjupdfrlr^x-^Friifi-siHi’fcH piirffuC-lt 
■hat must bo qmcfcly *<tild a i lan-nlace pi+cov-boc-au-sn 
4| * voimotv 41 ** 

O-vV (f (Hriducttiii UsIV^f Atnedrii soonDmiE 

rKoiunn plan! cfftsingi oi.curoiv?-c.(HnfKH 
linn- Drdeicjpi-ri-lIjMiDni problnpm 

di+t*mihhHNJ lii'ri mar. T nitaP idAfi^Ai 

I E v> i»r h Afjw 4 fP twytompvtv wi i h n i ■' p I h ■ s mvnn u>i wh 
lh*l 'HUil E*i l^uidaicil Po* cash till ug 

T cill Fmi* T StW 32B 0GD9 Only p-roduclT i« per 
Pik I r^pi> r.il ing cdolIiIwo wHI bn consifftuwl Wo will 
pay mi * s f** lui(Un.t on * pr^riiujLjrt r.P glm 

final i&lr-x appovrru'it iCHl-iecrs jncl wk 2 -sauht’sul 
Piiim-E wiiK h^ttulagions u ■+< not triighblei in* fr* 1 



Space Age l T~L~ »l i ^ 

Technology |^H|; ifi * *• " J 

Weds High HV - I 

Fidelity! 

ri I 

(Says *hen you J Jgj , I, \. : $ 

measured high * HQ I £ HH 1 

performance 

sound in terms V e | 

of cabinet dimensions! 

AKAI has changed all that with this 

unbelievably compact audio system. Built with high- 

efficiency components right out of the space age, this mini-system 

delivers powerful, low-distortion sound in just a fraction of the space 

you would expect. Order today! This is a liquidation! Quantities are limited! 



Mrrdel UC 4 



Full 

Factory 

Warranty! 



Th^nh* Tu 5$rn0 lartCy i^l^PtUtiO^AE nagoiift- 
tiGnv CO Ml. Co. has- been able to acquire iho 
fl-niifsi roniiflpmnfl invenloriB&of I hew AKAI M.ni 
Compcinorn Sy^rmj Irrjm Japjn The 19 S3 
m-0 [frl* rn j y hfl rn. (hg wOrh * , b|j ( Th£J£ ±1 Iff bTjnrf 
mw. PERFECT c^rKlitiQH, inci&wy uwttnta! 
1932 niodeli! N awyou can en|oy them ciedibla 
i>Lpalirly of AKAI ai an incredible HALF PRIGS 1 
CmSQrtri arcortd th# dSwatisp&rchannftipaw- 
*1 uf ibn SIEflEQ I hi TEC RATED AMPLIFIER 



fh i* hjr|h [ni-rfnprnan-L l t'! niilr-iyiieih combine! 
sopHisiicaseJ iechnciloyy wilh delun.n looks 
T he con I rols have been &l ratBfliceUy po ii^gpj 
lor Smooth nnu trau<:h- HYppfiEiEifli'i. Large LED 
4 1 j,j Eirjtl indiCAiti r i provide vjirble aid in conlrcJ 
Img ihu vations functions 
Tlie QUARTZ SVHTHE 5 IZEA TUNER frail*** 
memory preset oT up to 20 suparaie hroidcasi 
stations It tprt also thr u^d eo seek oui broad 
aulumAtl-calfr *1 a touch wnh scan tuftino 



Thy Dylhy Noise HcduCliyn tm*ippdd STEREO 
CASSETTE DECK ope* ill as wiih f na fcliei lunch 
Ionic cant rofs and c*n record on llm new h^jh- 
cTahxily mdfai tA[iex tnr superb rcprucluclinn 
The 2-WAV SPEAKE R S VS-tEMdfiEivnrx ^tk 
j.n-r> 1 . 1 j rify w I n y u^lumu The- spu iik-ui 1 d>ie on[y 
9 1 -?'' h iy 1 1 Sound i 5 da Nvered throi kg h a 4" con p 
woofer and e 1 ,r dome Iweetcr rigul 

wi-Pfl mesb nr'lla ond dolose s^uer fimsh 



t r ft LI L a IN 1 LCi-HA Tt 0 AMPU’ Pfc ft Who D*#r he^M oP such mtiin* 
r-OUMr-r P rom UlCb CVHp*! * |J|ni*n-|hP*||. > (fl^i ig iNlMP-' Til, | frinpljl'iri pju 
-nuI Jli v. j\ I i[Vii i:Miii 1 pI inn ■ B uhmi. imEIp Art ipihliiS ihlv O Cl 7 ' . lui irn .i«^- 

diiiurMuo nicih p*rtDcmaricep£>w#i VMNpkiyfl duuci cuiiptmlsir 
cmtrtf Ibp -sow r'aise tom cMurw-riiHi -vwinif Ckch ilop ten and nehrie 
Icihh rcuilinlL prmrtitn lvaiI. lhi (jgm iplmn 1 hnrn l m liidill in Pwiq^inpli 

IWr idi ihl'^hj coil Mmi£iq*i. 100 A *□- toaihJKii laLet^rflii come^>iLU 
Ihwi 2 lawsoiLED^fj^rrind-rpnors iiKii-iiFnuheFaciLArvannniic m M |fig 
-ipiil Wilh adrv»lpbb riCfiti n "W ■ -I 3 ■ H > 1 D Wm H h-» |ual J 7 PI la 



QUA R 1 £ SYN I HE S 1 /E.H I UN.E N Grb hj^chpmIh tr j 1 'uii s# -ni a 

loucil' Ho TO* *i^#l t-Q- i L+ r,! ' T||C 1 H ,m swyg U-|-«Lir,n ihim^ipy fry llniply pum 

lrt|f EMh.LilaiiOrt lyL-J ll< uuu ni<U P7 4 M Hi ftitCp^U B 7 Mhd 4 
AntaU inilani^v '0 iM **tf 10 FW stgtcuns rh*r vc" j c j" prou»*n' mtu- 
mgpiniLiv V»»i y r.ln*r ■ -i ■ ■ . n |_i 1 1 ■ irt p](jiiIi F* I 11 Wi3 7 Ki 1 1 '□ £ 2M!li 

irr HP. t-l CAE S-E tt E Dice h ZhiluM Tea 1 ijl-.H li irtEmim ji 

qi* n> c^ly shgh.r praHW to acinvate efHTabofi >n^ provHfr i +il -taPr 

Hh’iSIn^i'-L* iW 1 4 £ ti I ft Lp biEwviA i M-'iilu'k it-hi.- K«itiri! ■ I aIi .- i^y if i^L'iiVinl 

ip i iit <■■ U5 - 1 W-fc-V s ! mom juid llu ii<!t voim rf I>l- a illi^vii] ■. ■■ ul-li landipi j 

FUC-r.d.-liniji Prom iHiy r.ipr- ^in^l y' QpuGfel it D b*i WAPh PUiiKi il.L-.l-i !■■■ 
ly iPiaCKi > | i|ji#l hiihnwl hiv^U l 1 .- h^lp you iiuKh |ii i -I-hxviri« I Lnun.iir-iiL. «+ 
rn^-rVnjjiB fha. ln||anE ft n^rpnh Ij?t*I \rg\ Sy item you OIMlk >V ren-iOd 

b*r.h Hi iPu- *i.arr at a iujsv a+ vLi t i io^aid ta eP™ ™- ■ i kim ■-*■ iIm i^l-p- 
Dolby eqiF-.pf.iuJ Moaiuree 1 1 “wit J“hi 10.6 D W*vhi]irii 11 lb* 



Manufacturer’s 
Suggested Retail 

* 995.00 



ilOUT THEY GO AT ONLY- 
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Phi mV XULpjdLC go CJlJ-ivlH Illler l-jlj '.lily ■ 

Otfei veid rjiij^irtH EO -LTm^iJ Siaivi 



CiediE cqrd cgrjfomcFPj. cun ordor by phonm 



Toll-Free: 1-800- 32 8-0609 

If busy nqnal np j-Iiup Enuunen hcni»a or ■* in iMpniiPf^ia. 



tall l-aOO- 729 - 2 bOb J -4 r^j-iprri g*ttrtv mm*. 



C.O.M.B. Co. 

0M€ Of Ih£ nation s LARGEST authorized mail 
ORDER LIQUIDATORS OF CONSUMER PRODUCTS 

6B50 WAYMU ttlVD MJNNEAPOLIS MN &S426 



f COM B. Co, / *3i iHh«?i i/nl L iijhihiTal )?ri Dugil rf 037 21 

I 68&0 WayirngN Vo^kvn.4 MrtinMprriii Mmwdb 65421 

Ah ui -Mini Cn-mcPDniiu-L Sy-rCeifW si al 8497 DO each 9 21 GO p^cMo! iKipp->i*ip 
jjh|j rij-n.l'i.rirj | P|Ma6 igflp* 1 4 mnrthk fop d^Uvery Add ? 3 wiKihxnjLlpj if pa,P by chmc^ , 

r Surpy. ru C.O D ordepi 

My cbei=4ior monv y <mi ji | UwMMrwkh ****a*nij. siaJ.fjtnxgtu h 

Cipajfye tfimv VISA U^xhnrr^pd Aih*HC*M thpri ii Dipiiti Club 

Al LO nrnr No IE ipwri 

I Pg P A3f PRINT Cl i AKLY 

— 

AdklrK-Li 

I Ctlv — 

[ SEafe - ZiF 

- TtlnphQilB^ 

I $iqrh He--*, ^ 









5 in 1 WOODWORKING MACHINE 




area*!. igcMgcgn One place fOR All rOuR nEEOS 

CALL NOW! 



MAIL NO Will 



TdNFm (1-MKH 421-34*7 
in (MtonVi imj 549-07*1 



□ VISA O MASTERCARD P MQNEY ORDER 

jMywf 

TCHJfl 

ADOflEU . 

CJTV STATE ZIP 

PHONE i i BEST HUE TO C*U 




MASTER WOODCRAFT CO 

HD ifflUCE LjUEI DHW 1 - PAKUM 



hWWdffllM hi^Bi CAHIlft 

DHlHhf I|IW 




2 YEAR 

1983-1984 RIDGID CALENDAR IN FULL COLOR 



s 10.- LIMITED OFFER 



ACT NOW . . . OFFER EXPIRES JANUARY 31, 7983 



. Known tfia To* ns Darning 

beaukes. me famous RtDGlO prn-op cal- 
endar has been a lavoriifl or p*ol&ssionai 
crailsmen For many years 
Hfiw, for lhe fiTBl lime ever, a llmilrd 
B-uppiy of l he RIDGID calendar is available 
fd the general public through I his exclusive-, 
one-time oiler Makes a great girt pdeal 

Send ohfrt k or monoy ortfar lo 

CALENDAR OFFER 
P.O. Box 273£2 
Mtlwaukeo P WISC. 53227 



I” PLEASE PRINT ORTVPe"cLEARLV — H 

J P\r.n',a send eo p«es ol Ihp 1983-M RtDGlD c»ien£lar 

I EficJOSad n SiO-M Igr oach caiandei leeway delivery and _ 

J handunq i Mid 10 

j CALENDAR OFFER,, P.O- Box 27UI UflWtuk**. Wl (1337 j 

j Name I 



PHaie alio* 2 lo a weeks For deHwy, AH oroeri subjeti fo prior agln. 
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NEW! 

24 % 

INCH 

BAND SAW 

30-DAY 
FREE TRIAL! 

Now, t h;inj hw for tfw home Big 

24'A-iTi i hr not easily handEt:^ lar^v «Tc4fi*wk H tOfftple* 
CUCVC h, 1U sihMI*. y-ifl itineat em nukrs it cmj to 
IfMl"* <-uluahfc haftS-naioth Dali hearing lm nil men on 
API-'-rrcl welded IrurihC chiuLnalcs Jcfle^tiiui Iwlud^ 

pvnr. st»d. rip r-psits , kwII btbta. foil imlruaton-h. S^nJ 

Fw toipplf k licit today 1 

Call Toll Kw IlSSOl S24-7JHH1 CJper. M2 

/n Cuh/ufTrw Curt fttffit K$}.7mppfr m* 

WOODMASTER TOOLS DEPT. SP5 
284$ TERRACE, KANSAS CITY. MO 64100 




1AWOO .o 




MAKE THIS SHADE 
FOR LESS 
THAN 575,00 

‘ y*)Jl IDIO'M'tllj 
nl .,*irifd ^ Hjpptipi 

WHITTEMORE, 

Bcje 20SSEM. HANOVER, MASS- 02359 



IJ K«rD»ite Hester Headquarter!" 



- U*)\ vt 

* vAmuh * jogo 

* Irn^dulr Srta U.Pi 

* CiWoe Cad T 4ia Pfefr 

* i-HMSf-ura 

A In P? dll HU-W3-2S3S 

KOTMlOYt BALES CO. 
fea til, WMAl Pi PBfiffil 





Vi HYDRAULIC JACK REPAIRS 



A Bustntfsa. Of yOtjr Dwn 
fj-r tUttm m. IM-h « l«Vtr M ictMi. 0* ■■> ;i*« 

AMb’YUi Ta»n, «t *■ MOw ^ 

MDyY vat hm# t r. roui nbcnxKTi n h ■; 

qppO'TtifUri i Cl IWHI^ 

lAfrfc*SP ItMto ** ™i? Mnuo-Qdhi 



HYDRAULIC JACK INC 
GPO Be* 3 &iikn ia-Lanct NY 1H14 



CALL TOLL FREE NOW 1 



AMAZING VINYL REPAIR 

— flO to 520 In en hour! 

Big earnm^s F0flea( tuifi-i ness Car 
sh&ps. Hornes, molds. restau^m;. 
bars, eit FREE FACTS 8T JWAIL 
Call loll 1YM i -flOO-fiai (III 1-000*572-0444) 
Owita tflP t 2021 Wort4H7Sfl. D*pi Hi. ChiMBO, IL SOSIfl 



USE ZIP 
CODES WHEN 
ANSWERING 
ADS 




SOUD OAK 
SCHOOL CLOCK 
KIT ONLY 
$ 49.95 - $ 59.95 

Includes easy to assemble solid 
oak case, quartz pendulum 
movement (QP2240) or quartz 
pendulum hour & ha If /hour 
strike (SP2240). Choice of 
Arabic or Roman numerals, 

24- H x 15-1/2' W x 3-1/2 [ 



SGG wood lift with- 

□ Quart; strike pfrnckilun *5^35 complete 

or- 

□ Qua rtf pendulum iwt* m fy *49^3 toiriptefc 

Specify P Rfinran Of □ cM 

P Ccikv <eufc-1 ci all our qualify h^Ls 5 1 00 (free wilti nrik« i 

SHIPPING ANYWHERE IN CON U& dfiat* week- Mtcc^u 
First three digits of ap cods dd«mlfle iNpp-fi^ charts 
101 MB *5,00, 500539 *4.75. MOW '3.50 

California Resident e add rtb tta 



WESTWOOD 

CLOCKS ’N KITS 



NAME 

ADDRESS 
CITY 




DEFT DO 4SL 
3210 AIRPORT WAY 
LONG BEACH, CA 90606 

C«13) B9B-4M1 

- PHONE t ) 



STATE 



ZIP 



Afflbie did I 




AN ADUtr HO&BV &l FT JUST !■ 
UNI FQt CM M SIMAS 1 

Cast four Own 
Metal Miniatures 

ilfrUf),IMinal. AndCIlBtt 
Set fijUiit. CompIcttCllTmf 
Stti And Qvci 1DP WOT 
frSottrMdi 

Gasf full r du rid dftfoed, 54mm Rfires. SDecill aHw 
frmpfcfc Slsrter Set iMhda (fodrit si pit. 

poumg ladle, Gu^rd mcid. 

cafibfif m«|i and meet flfol r«WimwKte(J for t?iildraiS 



ns^asiaplptsw \k «fF3£ : : ind fttaew IriUnnarfln 
Pimmw-n Cracb t:“*sirans P 



rvAME _ 



. Lppre* . 



ADOBE SS 

trh 1 



.STATE . 



Castings, P.Ol feu Me. tonswaan, ft 3Z?S0 



-the all mm* 

SHEET METAL BRAKE 



1109 96 

24' 



B -BJ'r BMP -KM1 to I S 4 



V— "to * t*J»« 






-Aw u 10 «a. Mng : I W I 
-i m OuBWHH 
Y4WUM(M#K$P1 

AtBH Bin K jr 

Aitov ttott w 

STM1 Miu 

Sa ^U ig ro MtfftBwTl 

ah tnrvrvjf 

Ktyofl iwet am 



fiwMl t? a? fcr 



iff. paih. 



worn W0 OP WMEY DHH TO 4CTXWI TQHI OF PU» 
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ShflWrdOm fir 
Warehouse 
locations in: 

Pomong, CA 
|7S4| 59B-5756 
SafatDli„ Ft 
(413)S23-147S 
Houston, TX 
{7ia> 7994)549 
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P#ppJe wlifl'tfff Iwlied a^fcfywhwe l»ll ui fhm^w 
i*n‘t ohqili.er ipiroi notr aroumd Thol lovehei 
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SOTZ MONSTER 

FAST-N EASY WOOD SPLITTING 





* Stilts most nogs <n one lick-won't 
stick. 



LOWER PRICED THAN fN 1980 



SPECIFICATIONS 



Weight riea<J-i2ibi (Total 

weight 15 fb.) 

Construclion Hgh-coJbOn steel 

head, horctehed edge. 

High strength steel 

handle. 

Guarantee: VYl AR T R*AL OFFER 
1 10 against 
Failure 

Price $ 1 Factory 

524.96 Dehvefed to your door 

VISA or MASItRCARD GUSH ORDERS 
CALL TOLL FREE 1-80032^692 
I nside Ohio 1- 216-23^502! 

OR SEND CHECK OR MONEY ORDER. 



•No struggling lining heavy logs up 
to Ngh pric«d csower spinefi 
*Drop em sow ’em stand 'em up, 
and split “ernl 

* Forget about lost stuck, or flying 
wedges 

-No gosoJinsL no set-up. no roke- 

dowa 

+ No wooden handle* to replace 

• NoglmimcSiSu Just simple physics* 

We at Sot; have been mgkir^j the 
sonne quiet offer for yeof&; Try a 
Monster Magi at our il§k| Within one 
year, IF you don’t Ihlnlc jTS the fastest, 
least firing method of spurring fire- 
wood, tet us know, and we wilt give 
you your money back, including 
shipping Pius. It r s guaranteed 
against failure for IQ years. 



Sorry No C.QD.'s 



OUR 26TH YEAR 



Soft Corporation, 1 3643 Station Kd. p Columbia Station, OH 44026 



MONSTER BUSTS UP 
SNARLED LOGS! 

About 10 Hays ago I'm out beating futilely 
On sum# b Eg old snarl unds of Ihp of my 

ritewHXKi from two years Ago that I didn’t 
want to deal with till I got dtiapfirate, 
Knotty, crooked grain stuff. My old man! 
touk tarnfi bouncing off and sticking in ew> f 
had to keep beating the log on Lhu ground 
to get iL out. I beat on one for ton minute*, 
mrpjng and sweating and finally got the 
maul etuck in so bad l couldn't get it out , T 
Jeff the maul stuck and went in the house 
and ordered the Monster Maul. Today I 
saw something orange sitting beside the 
mailbox and it was the Monster Mau|. I 
took it and busted up the remains of the 
pile in about five minutes, usually wish one 
tick ftftdb on t hose snarl logs. Then I hit the 
log my old maul was stuck in that 1 
couldn't get out and the maul was loose 
and f puUed it out and threw It. on the 
ground, and left it ihere. Then 1 busted up 
the log In two licks and came in here and 
wrote this, and ordv mk! d Monster maul for 
my dad for Christmas. It's n d often 
anything these days will do what it says it 
wil L 

David Maenke. Caulfield. Mo. 

NO SHOCK WITH 
METAL HANDLE? 

You ran add me to ihe chorus of Monster 
Maui testimonials it's so much hotter 
than any other maul lie ever used, its 
amnzEng. My one concern was shock 
irnn^miued down the metal handle- no 
problem: It doesn't feel a ny different than 
u w r ood handle. Enclosed is an order for 
u 2 drum stove kit and a lift- n- saw Have 



a happy New Year S know \ will. 

Jeff ContlawEiYr Council, Id 

STOLEN MONSTERS 

One at a tame my sons keep stealing my 
monster mauls. Please send mu another 
Monster Maul (the third onci They are 
everything you elitm, but I have found 
one major problem - my kids keep "bor 
rowing ht it and failin-E to return it [ 

Walter Smith, DraniH PEi*s,Or 

74 YEAR OLD SPLITS 
WITH EASE: 

I ha vo bought one of your Monster Mauls 
and it is the grtatesl tool I've ever 
bough! . I'm 7-1 yn. old and ran split the 
wood with e&££... .you can u^c this letter 
anytime you want. I am ordering another 
one, 

John S. Molest r Methuen. Mu. 

DONT KICK YOURSELF 

I recently ordered one of your Monster 
Mauls and can .say that it is the beat tool 
I have ever used tc split any end all sizes 
of wood. 1 used it lo aplii. en oak tree that 
wan 42 inches in diameter. Thanks. Second 
Letter Shortly after I received my maul 
which had a catalog with if, showing your 
slave kits, 1 decided to order the round 
door kit and try it. I Installed the kit on a 
42 gal. water Mortge tank and put it in 
our fireplace. The stove paid for itself in 
one month LJamioiy! and our heal pump 
has only been on one morning. [It was 
1 4 D F|. We art heating all cat Out living arm 
in an 1800 sq. ft. house and haven't been 
this warm since we have lived in the h -ruj.se. 
I'm still amazed jjL how well the stove 
works and keep kicking myself for not 



MAUL | 




24 “OAK 



trying it sooner. P r S. f have since built 
two other staves. One for my brother and 
my grandfather. My brother is heating 
his 2200 sq. ft, log house with a 20 gal. 
stove in s fireplace with a built-in blower 
.system. 

Robert A. Walker, frmo.S.C. 

SPLITS 4 CORDS A DAY! 

We recently received your Monster Maul. 
We appreciate very much your expediency 
in getting it to us. It took only a few days 
and the results concerning its um ere ab* 
adutely fantastic. We ran Split 4 curds of 
wood a day. The main problem is the fact 
we have 3 men to split wood, and only one 
Monster Maul. Therefore. 1 am enclosing 
sufficient funds to purchase une more. 

Gene Chase, Traits Cnd Farms, 
Lawrence, Kan. 

PRAISE THE MONSTER 

My first order to you was the Monster 
Maul. Then Che Lift N Saw and Wood- 
5 Love Tools. Shortly afterwards I ordered 
thu Log Tola and 3011 Heater Kit and ac- 
cessories. I am really pleased with the 
high quality and workmanship of your 
products. I believe they are the best made. 
[ only regret that 1 did not know of the 
Soli Corporation sooner. [ wanted to 
praise you for maintaining the quality on 
each item. 

George E- Cowart, Watkifteville, Ga. 

DONT BE SCARED 

The weight scared me at first but now I 'd 
never bother with une of those regular 
sued mauls. ! recommend it! Really does 
the job. 

Ralph [Soil rick, Mountain burg. Ark, 



HOW TO FIND 

GOLD NUGGETS 



ELECTRONICALLY 




Finding gold nuggets or coins 15 now 
made easy W4|ti a new patented gold finding 
detector. Before wilft other detactofs il 
was virtually impossible because of inler- 
te/encelrom black sand This new detects 




Carl Hold's Hauler 1 

Ton* of toNvig hflp lor farm. 
rincL fj-ttCWY* CDDilf UcHci-n 



More hauling ability for less money 
when you build Carl Heald's l 4-ton Hauler. 



Gp foj fiaris of Epfll?; CnanQfi cosine shift;: flirts 

uf warehouse. supervise crews, haul reed Ik s*W. 

r j Easy-le-buiid temi-lul. |6-B hours assembly timet can 

yjf save you up Eo &10QD. Avoid j rtiSS pnjdudin.< l^uHs 
and cur masnrenana 1 HauJer leaiurts ji iti h P jp 
' pnsefl [w?n cylmflef or an IT H P -4-cyclfi Synchro 
i* - - frtifrfflj 0rig^s £ Stfafloh £Jednc stjr! tngint ion 

and r^erse n^rs and automatic transmission 
fron? shorts, double seif widtf 3 ip^ smoflih rtw 
nde Dumping bed mwscres 44 v^-ET* 1 r 
Hydraulic Oise orates wrtn parking brake starv 

tfafd a- whe>M moftis wun t*i> afeo -luailatiit 

Fdi FftEE tKochure tad or write TOU fflEE 
1-BOQ-253-103G V -■;*■.«■■ - :«■ .- lm ^,.1 

Carl Hea Id, Inc- w nw 

PQ B01 IT(1 Be mon Harbor Midi ioaii J9022 




IS- unaffected by black Sand andean detect 
pinhflao size gold nuggete a! great range 
3(a maximum range 15 1 7 feet It is very 
light weig hi and has perfect balance One 
ol out customers who had lues five other 
makes, and couldn't find a sm^ie nugget 
now reports fpcd&ng up to Si* nuggets in 
one hour wiiri hjs Gardiner deled or 
Recently a 400 ounce gold nugget was 
fouhd with a delector. Free taia log. 

GARDINER ELECTRONICS 

Dept 31 ■ 4729 N • Phoenix. Az &MI J 



^Think clean, 
sleep safe with 
Chimney Creep! 



Think ql«n and areep ul( knowing thal CHIMNEY CftEE^ has eliminated the 
rlanQAr n4' Irurir. QjtRfM suVl rhfl I 1 Ira nj uairf B. n.t n flirty rhimnny fim! jhmI rrAmnlA 
UupIqup in chFmnffyscauHi owr iW.OOO home flrta each year. P yOur 
hoffn. .yCKjr family, #||h OHMNEY CHEEP' Saw Oft tMtUftg CMISl Your fumet* 
youF nwlioe. iwr waodhfmkng will opmle mow (Tflc^rty wl!h 1 dean 
Chimney, 

When installed (he CHIMNEY CREEP hangs perm*n*otiy innd« It* chimney, 
support ad by ■ klurdy mart, cabled put** ayawn. Th*caU*4atand9 <Jo«n <h* 
oglarda or your chimney aTd la secured To clean Iho chimney, simply rtfaaas me 
cdfile rath an easy-gnp rope and help CHIMNEY CREEP to scrape away the soot 
w>d mOHte buildup » 1 1 creeps up end down your flue. 

inslfll ChemnEy CftE£P ™ Efimlnad* cofliy mlBSiOfWl C leaning bills Iwwar. 
No more ruzuvUus ladders or damaged ioo1a U ae 11 often and Think Clean Sleep 
Sale wllh CHIMNEY CREEP! 

* Goa-a lm m*ri o-ii 1 praPiutad ■a-Mtirfvj 

i Inil^Ii quickly jrvtf - Pfj igwi«I frv&i i n«M 

■ dAH- BT h B". ff' i tr imf k 15" 

■ Dn.igo*d m 4 m uf± Idt uh i ■ E 1I+-1 i<ind cftimnavr 

* OrancHn* iMsiru-i’tigPri ^lOuHd 

■ isoty mort^v-irtCk — SO Pm Vfwtt **tv 



STEARMAN PT-17 

A ridrhg Toy Atf plane, pedal opened, stick 
conlrd. plywood wstruclion mirnmum 
we^drng, easy to roElow compielely detailed 
drawings. 

NOW AVAILABLE: 
Stearman PT-17 - Fokker D-7 - 
Sopwith Carrel * Plans, $10.50 Ea. 

SMALL FRY 
TOY AIRCRAFT COMPANY 

70S So. 51.1. St-Uklkti. CA 9M62 



nimney 

reep 



* Maruraclured by LL.M. Jfxlualtfea. Inc. 
7£4l*lhSt„ P.O. Bo* m 
WOVfOwfV South D«kbl* &7»1 



C4l 1-8OO-B43-0^OO bfitiween #.m 

*nc! 4:00 p,Jia r C«iTfj^ Tinne P 



Mur Chipo<n T d: 

E.L.M InduEUi^. Inc.. 

+' i?. Bah 773, Wwang^fn. B.d. SV JUS 



S ■ S Chimniy CrMfr? (79-96 pi“* J5.K 
a ■ 12 CTi^rtni—Vi Cr^TE & 58*.B6 W « 15.95 ^1*^!^]! 
12 h 13 O innev Creep -S SQ 7 .!V5 plui S'5.9-5 shipfiirtg. 
Souik &*kel±rewrlna *r5d fill. lT*:« i*.t. 



□ C hack or Money Order 6 nc loaed. 

a Visa No 

j □ MasterCard No 

I n lerbank No. (Master Card) 

j Signature 



CARVE RUSTIC SIGNS 

In seconds with Gutdl-AII II 

3D D»pywj QQ UO •Ti "VW ^ * 

Urgtf* viwi Fkx^tvr nut rcftKjM F-aai valv IVW^T 

Lr^flH V.diiJ %,-?.r*m+i1f t>Hfrznjfw Ip" ¥^f . 

rKud i'UniYWi Hflptmi n-urnli,. hIe 

liand In' Itp» brccrunr A pp*- ^ kCl 
THE RUSTIC SHOP 

US* Him Jt flUFH Fin. £* tfltf Ms HI141 



NAME _ 
ADDRESS 

f CITY 

PHONE ( 
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SAVE as much as 80% with sc Quality Power Tools 



FANTASTIC VALUES WITH THIS COUPON! 



discs 

ft# ^tHjrnpMjn '¥■:■: o J Elnmpjtor cart Actuji'r i«mh>i f&sil m 

lirtH^P J»ll ■>! * OJ Jn vptjUtil ^nrwi 9 L|piuJ|nJ lIai*: 1 0.7111 nnj- .#1 
-«i« muiE id tha Luc bj aj-vJ wh; i^ti^ir twfl' Nvt or- Mv^iwr ' *tiv 
CJPi ^'O-C ;■ -Wks Wf "Me WlTTll (,j|l iQd J J 4 pig* 

tMochuyi hkE di^i'O rtuMQ 

Wrrii hr LT S^bUIMd, Lwt* KM P D Be 1 ■ 3iK Mihh,- 

PUyflbtUftJ-lTStt Cstal 00 



AMERICAN MACHINE & TOOL C0., INC., 4th Avo. & Spring St.. Royeislord. PA 19468 

Yii-i bhj Hcfiniaiv FACTORY S-ltQwPlQCl&i Ilh r fct*u l»jHb £■ p-ion ati *m iprwq 5 b Ffmu- J □ + »□■ wfDinir' ibi 1 n 13 4 p Sil. 



GIVE YOUR SPEAKERS A LIFT 

.1 AJjuliJhit Iwr 

* No Asjffnbly 

^ || # Walnui Siwntd 

919 . 9 S I * No Noise, Hippy 

f flpQlr Neighbor! 

SPEAKER UPPERS liFes any size speakers 
7" off the floor arid tets ibem perform to their 
fulfest capsoEy. A few inches makes jll the 
difference in tfw way your speakers sound. 

Smd TO — " SPEAKER at 110 . 9 S 

Pff Prtir. plus IZ.50 pamiJigr& C* ■« odd fit'll 

r h*..>; up- -mufiey ofdtfr . Crrcln CAftf i.wclifTj. f^iittip 
UMOl 6 S 4 ?*a? Cft new* Mi | 7 L 4 l Sflft LW* 

SPtAKER UPPERS 1019 Vi* Sofdl* 

PO Box7l6, Walmji, CA <31789 



Sqnriure 



fllHECi f*CTO«T flTFEft UW Hfft' 

UJflDNART PfflllTS C«f ■? 

mcreisc 

IWL*<ri DPH«¥ Jill* IDflftb CW |fr ' n 

Jrid 5 i«! artjmlmri ri«‘ 9 n ■» 

ducri ttfs fflafifJ'iil -ino po - 

tfadkmwifs s«^sw^e f * ,di: 
rt-yxl tivmncy Atcuiscv * 2 fringi 

i^dsifiadG 

A H<r g tm Udtfifli. 

EMDOflJED BT AHffuCfc S. T 0 p JKJJ- 
K 1 MES OVSRtHULlCliUSffSS 

cffihinilhftX franM 1 ' H 

airourd pfrli^rn^w 
4 IB VEAR UNHID ^ 

pair w pdis ol wy AM1 W** T Lon * 
tfwpetpewi icr .^nv rr -4 

is iflin 1 0 v i:£: * ^ m6 pumnasN 

$KZ Mrtll llr flr 3 5 pt*C«? 

me tacbi-i ^ ^nhf ^ 1-lvin 

pcaUflfl " 

1 ' i k Lfll nyptrif E In AAlTJl S * riB ' 

Iff nrx y*¥ naiMMt a«u Sp?^ 



A THT AflBQR 



woy or Ha m bcjkh mSTS 

1 MUM najr maJcF icibh-Ti u*bi 
WlSinli. rpu, jnHlrtt, e4aN cqn. 

8E4S0 F fr ik rM<dr * *i- 

a/- ?i mi iacmj*d 

+,, prl p . tertaprf t#l T iiu* 

Bird cisi 1 rail Md iieef $ un ■ 1 % 



GENERATE ELECTRICITY ANYWHERE 
CABIN - CAMP SITE - HOME 

Ea&fy bLJd lhs dur^ie 1 10 
vafcsHBO wad l^c^eighl por- 
i9^a power plant bom a used 
auto a/tomafar and E-np 9950 - 
Vnfl tfigm*. unt^e affier agio 
att^mater cqnverabna IN* 
pmwf ^nl 4 SELf EXCP- 
SHG 0 NEVER REQUIRES. A 
BAttEflt, AHemalor oonvtda 
B&$h( lor undergo- .Also IdHJ 
Rtf Wnd S Hydra appuatortS- 
Send 110.95 lor Ocsn^tete 
plans, spK3 £ Instructions. 

VALLEY ENOlNEERlNQ SERVICE 
22M BUABANK BLVD , BUROAhK, CA V15H 



SAW HUSK ULI 5 

^ it Jl-v jupr up b | 

btim w 1dw *5 

I uvirpH i rt ^ 1 ‘. ' 3 Up . iuUht (l; U 

Jesirtd ICii rj-siei wgri gligr ^^ l|r & . j 

^l w 101 “l>™ M* IK t? M ' 

"?< ' »»«T ■«« ™*N*Uit betid, u. 

&S«s!Mr , Tja» 



CcmfJftta peana h> F»IK 

no von-2tH»w^i 
tmNWp- prawer plans tft-xi- 
tlLdffd 



iNOUSTfliAL SIZE 12 SWING I FT 



Cftnip^jbip in fcpMd p-fcition ana ouiafirti* is unm 
seilinq r^r 3 ?D 0 Aiig-mufi! W Dni^pfri ccni^Fs ForwrKd 
nfl piysliM Tirtmar f1e?r tied hjiK wilti dual ^mi figs 
Pinion mciKdift iciMMKY pjkr rJ r^rilmp P^ghskh 
lfiius.1 Clip firnhgr hc^p- spur amp . qu^uiiBd 1 rtu 
3-£fi>teii OuIIEy *i>t urSii diirnflcij *V,iYV dWtlf 

Cull Doping madd 3?& 5i 

14 0 liels^ 9 hl»mtW JO I 0 i f«c-pljlH ■laplm.’ Jlj 
RH lumlSf bawli I imp hisn rlL |4 H St! dJ 5 hi# 
EpfCtf runtmg [JilllEl. Sri 011 Idd I Sfll Dl I, SJS DD 



rfP~YOURSElf 

II with a Logger^ Cap... 

Q19 &A" t hrigK orange 
0 lrtri thai . 1 ■ pisi jgpi |t« molded polyahytene 
with ear sound muffs, mesii lace shield. 
One size fits all... 6 point suspenaon lor 
maximum comfort. Moneybadt guarartee... 

% El!>. EStaiEK ODO0. 



DRILL PRESS 



PHECI SICK 4 % 36 



0 A nut ur Flfc1 |W| ln ^ tini 

*1111" i y wi a in 
if V rapacMv JjEflQ 1 t0Mf 

mMEb 

IrttS^ligl uvjlifY [FPtSiLiP u.nd -v,m .J! simdarj 
aH Weft mrnrndrai Hc«3r*.s« him R^lh 
□I Ihn^i vp la i& Pithi jp .viy pgit igr nn ^ 
pn I-JMC .dulling ran. tarviinrji di =iinn Compile 
as Wnwn IASS rwl/y fell srrd .-nftfcji pullei 

tIMMfl 

UHWIED I 4 ||_ 

WtlrtfWjfTr 



SAHDER v x^' 

h ixiin wt lllH. 



niic Sander imehmtnE iKiudm disc. „ 

Sfl l*bl. pin. V tl t 
Tht * 1 . 11:1 ■. (tiG'.l ■Jlrnlri HD wArttf «*>" 
h |1 Irir^ and li'nmi! Lonlrcsl ilKlud^S 1 x> ^l.niiU 0 
Cnangts *'n>n nnrgrmif 10 mpiIicj! -.antMX) 'S £0, V' r 
01 luglr rrxyini . 10- YU* LlMITIO 



THE BftBC 

tiSbER A FASTER- ■ «■ 

^ LOG SPLIT TER1 

hnt^ $49 9 i Criyj tfl p A h 
idBP^OlN enrifl er t 99 &S 
iSlDp^ady-cn-aiiadAighut] gr 
rruCAf ipaC'lx uatii^lii | Pi — 
itno 4 >»s 9 iis ia« free inle- ■ ^wnd tramped 
s*ir »rnt*Hypa &od 4 Pf^AacI*. 

Rauip i|ot B«- A Hi Hhriitvwn . Pa 1 & 5 ifl 



c^ndetu tsstnwn iHft ■ 

prttiusn ground usl iron ilii I 

fi DiFsvtmai t D^r- m-nmg al i njfld totf pn« M.n* ie^‘p injif ircn 

r j ie 0 iri |^ 4 M¥?f 5 ^tjr AiddCiiSS HO*?!* dii*«rii- 

AdulW motim O'ftjnil ^il "tr> R Qte 

aroufjn^iKrtAsMk'i'trt *>ll fcaun* Spinile 
nO-UlA LIMITED i»M»TI ' 



SHArtlf All wllh IWSflCKn™ 

r l. 1.1 HOfltt. SJUppias W 0 \m 

tamuhld l|?s*M 4 pirti- fWMur 

U.iLr- r . c,rjji*, Lnupv ii||li 1 nnj-\ Il^JUU 
iml grnwt imnls «(c JS^mbt» 

liljrs r'J^ SM(W flruA5«tf-lqn hit Wi 
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The Kit Option. 



Ou 

f Kommendptf by n<Fi 

G«^ wa^l tfic 

ivan-HJifacDon tfuuomcii 
wflTI CHJlk>^ dfW 
iPcvawft hpertz-tcwr 
^.iC n-Hiur WrfltLJi 
IdfCLT frrt Lsukxj 



LEHN UPHOLSTERY AT HOME roaiorE 0 in 

chairs. Mias lo IGhe-pe* CMditiOftP A dlean, en- 
lo^ablB way la pul spare heart l& pfoMablft usfl 
Old enisl'd rrs picked up lor dpISan, worth hundreds 
when reuj}hol}|er 4 d FliCiflitirtfl fipma aludy 
coursa includes looli, mis. supplies. Earn at you 
I Earn —■■ Start your own &uiifie£3> 

SEND foil OLIft F*EE BOOK TODAY? YOU'LL 
GET A BIG ILLUSTRATED 24 PAGE BOOK ON 
UPHOLSTERY and 1h* upholstery tysinesa and 4 
samplr fusion showmg how the faDulously sue- 
ceufyi MU I system >s i«lu$ni. ii ecrsii you nothing 
Id gel l he intarmaEmn and Ihere't no pbUgalipn 
Np seJfiMan Will Call 
U44HH U phBl|l«l IflhliNU, 

BOffinl Bldg . otv. Mo Mill 



I.M '^J-HIMl hilrt - V4(l ! l-l r OillTlh 



I" Mndrtfti Uphnl«t«rf HlllAilla, 

| MK4 F. r ld Oldg Kanina Citv. Mo Hill 

I PJrnw *nn«l hi*- m &*vy (4 
. hnnk FttWyt-HKftMAl, t/F 

fffT^S Ti./iy iTur/'ifriirJsrfFro^r ' I undrr- 
I %1nmJ imi Oft® will rj]| and there 1 u ho chti Rjilinn 



hJarviE 


Aim 


Addrvu 


Cut 


SLnJa 



GREAT SAUSAGE RECIPES 



Merry Cfarlftteu and Happy Treasure Hunting 



TTila ariMin Whl-U^ l^imniL* irffiir II* 
■uv*r rkmIEJm: llT U?0O 1b a tapcMp] Bflf I *nh 
il hi irfty fln^Al mclal drlcL-tEM-* HNKli|»|, 

IHIKim Iirtl NJfXVS* Strlk* E I'Nhcj lll'liyl 
*lfu fur Ihc uwtyu ami PI l«HM| Sfritfn 2 Uv 

■ir'iniii ■'■ih MfUi l ik-Ujrli^ni n'nk-L fiiMl ■»M'T 
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WEIGHT LIFTING EQUIPMENT 

Compete ca Ea rc£ of wct W 
used by al ore fr-en, body Builder* 
ind itMrtts In dwtlgp ih-Frtfcth jn-d 
n»irtCl«. 

S?nd J&4 today Ice your MW 

WEIGHT UFTIHG EQUIPMENT 

P.D. I*i fH Ml. (MC« 



MONEY! 



: mm 
: to 

■ BOflHOV 

■ A fijitk I® nnn| SUS an your ne it lunn 
Quai b^JW# K lEKSi m nf ihw ben hi' Ijeprn 

uu tut oiili irf turrawli^ MOKEY' fiailafarfdoji I 
Send 15.95 'ch*cfc nr wnoaty on5cr* , 
pn-nU^I pinmr H-nd JtdfLrraa F H A-HPH | 



yHfiWS. 4-. k 
COD 



fn-pi. r,A sslkzi pl— - 

Calif midrfili adir i'i 



227 page ilhiStr*|*d hpqk tiplilnt uuu^ft 
making pins homa curing and £mobng cl nwal, 
IqwI and H«Iil Over fOOfvdpM. Frw*qujpowm 
and supply catalog has mor» infomnaticn 
Forycura, send to: 

, The SAUSAGEMAKER 

177-6 Malilary Road BtfHalp, w.V 
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inj.' l'I r-d-r-fjL hi Md>i. ol> nr cuunly 
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_HAJt M^hTW4W_ 
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GO KARTS 
3 to 8 H.P. 



• MINI BIKES * 

Hough lerram models and the largesl 
seiedion (with Ihe lowest prices) 
of oaris for comp lose assembly— 
engines, wheels, accessories 
Send For complete Go KarT catalog — 
42.00 or call 

NORTHERN HYDRAULICS 
P.0, Sax 1261, Oept PM1M7 
Bumtvlll4. MN 55337 612-864^310 



W?m si imAft. Tr*i, « t tf i» 

PUM und Da *1M ni M iH^ fc Uwy at IRSt Mf Hi 
1ihrtM)uN^^ WFtfH W IAHUMih 
f RieL t*r J bMM Mftrt 

ipipur f^iir^ Ciejiiih 
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TILLER USERS... 

Can your machine 
do all of this? 



* Handle with juit ONE. HAND. 

* EVENLY talk, turn t till lfrlt. 

± Shred vefititur without l*n|ffn|, 

* Lcife NO WHE ELM ARKS or FOOTPRINTS. 



The ISO* BUT" ROTO TILLER POWER COM 
POSTER (Srt tfo *H lhi« tnd mhrt 1 Thjt's 

serious jaidurwrs consider t| Ihe 
line sl tiller available See for 
yourself! for complete details. 
'OFF SEASON ' SAVINGS and 
FREE 26 v'JyC booklet Clip this 
t imt man iodjy 10 
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myself. If I c&n sell my Frontier Steve. I 
will have saved S952 this winter. Almost 
*1.000 - NOW. ISN'T THAT BARREL 
STOVE BE AUTI FUU? 

Dick Mot ter, Jersey Shore, Pa. 

THE WOODCUTTER 

This winter I bouglit, your small drum kit 
and put it on a AO jjal. hot water heater. 1 
have been able to cut my wood consump- 
tion from about 7 cords a winter in my 
fireplace to less thin 2 I t cords. . . [ think 
that your product is [he best quality I 
have seen in some years, I presently heat 
my entire home with yOur fireplace con- 
version. 

P Ramey. Fayetteville. N.C. 

WILL BARRELS BURN UP? 

Please send your current catalog as l 
huve 2 prospects for some of your heaters 
I have been using roine si no 1 iSTHnnd am 
very we El pleased with it. Everyone that 1 
talked to around l-ere satd it would not 
work, that the barrel would burn through 
in no time at all. Weil if Thai Is the -coro 1 
wonder how lhe\ would explain the 
original paint on the barrel [hat was on d 
when I got the barrel. Thanks again for a 
fine product. 

Gerald FuLfcroad. Millersburg. Pa 

SPORTSMAN’S CHALLENGE 

1 have easily split several cords of fire- 
wood consisting of white oak, cherry, 
poplar, and maple, ill with amazing speed 
and with minimal physical exertion . I've 
even participated in a "Sportsman s 
Challenge" agains: a hydraulic splitter, 
against which my... maul proved much 
faster. My only regret is I have now jsold 



the maul to the owner of the gas powered 
hydraulic splitter, who was completely 
amazed by its performance. During these 
times of phony advertising and cheap 
workmanship. 1 am truly thankful to find 
a firm who is honest and sincere and pro- 
vides quality products. 

David A. Hujnacki, Monroe. Mi. 

SURPRISED FIREMAN 

Vm using one of your fireplace kits. To 
my surprise, the stav? heats my whole 
house (even down the bedroom hallf. As a 
full time fire fighter 1 can say that the 
stove ij completely safe as your instriic- 
tiom Ray. 

Robert LhmfccI, Worthintoii, Oh, 

ELIMINATES ELEC. 
HEATING! 

IV e Eire very plygsed with «ui purchase of 
[he Sen? double barrel kil iSept, l&50l 
UV- have a 3 1 a story log home with a full 
basement and approx. 2 r nfl0 sq. ft. nf 
living area und heat the entire haute with 
[he kit located in the basement . The past 
winter we actually bunted less fuel 
lapprox \ 1 1 cord si compart*! to previous 
winiwfi wkh u conventional type wood 
burner The logs stay warmer Enngtr and 
we actually have eliminated our ek-elrk 
healing system and Rtill had an aver, 
temp, of TO" throughout The winter! We 
can only continue to loll people how 
totally sacisfib'd we are with it. We heart- 
edly recommend it to all who ask us about 

it and I (eel vou have probably received 
some sales as a result of our satisfaction 
with your product - 

Gordon Bower. FZaialL M prior. N-J- 



SOTZ GARAGE SHOP HEATER 



• PRODUCES MOPE HEAT THAN 2 OR 3 
HIGH PRICED WOOD STOVES 

■TREMENDOUS RADIATING SURFACE 
AREA GIVES YOU MOPE HEAT WITH LESS 
WOOD 

• Airflow design ond draft control an- 
glneered to limit ttro amount of oxygon 
entering Hove for controlled, safe, effi- 
cient hoof. Prevents overfiring so drums 
con'f bum up. 

•Use ol draft control allows you to Seat 
large or small areas Basement in.stgfo- 
tion heat! your enure home Great for 
your garage wwltsisop, or cabin 

• Too drum squeezes 60% more Bill's 
from heat normally lost up the chimney 
Heavy steel kit botts together quick and 
easy. 

PRICK 

DELIVERED FACTORY 

TOYOUROOOR WGKUP 

3Q*Gal -torrom $32.99 $24.95 

SS-Got -Bottom $39.97 $34.99 

Top Kit tits Oath $20.97 $17.99 



■ ALL MODELS SAFETY TESTED TO UNDE R- 
WRITEIJS LAB. SPEC.. BY GElSSEIT ENGRS 



* 34.96 

* 28.95 



$S£Jg|, 

M fctt 

Pcetfliy pietup 

SO&e! 

botlflm kH 
loclcq pfiCl Up 



K:t converts 55 gal. or 30 to 15 gal., drum 
(not supplied) Into high COpOCrty Stoves. 

Patented INTERNAL DRAFT CHANNEL Air 
entering top draft control Is pr&heated os 
rt is drawn down Inside of doof ond Is 
sucked info bottom of heater with o tur- 
bulent action. mixing with the wood: 
gases. This makes the Sotz stove tops In ef- 
ficiency. 



VISA AND MASTERCARD RUSH ORDERS 
CALL! 00032 W892 
(JNSIDE OHO C ALL K21<rf36-5071) 
ex SEND CHECK OR MONEY ORDER. 
Sorry, no C OD& 



rJ Bums over 24 hours, 

JPtCinCATTOHS: &3of Oac* ffora fLe color di^rr 
Wirei, tJrdll crurrrt Qfl ^ QCL 4S0L Vfl 

n ttfrfr nmotn. Wict\ c-oicn off 3/1* n s*&el rut* erti 
Top l>w. CCrtn*crof tonoes. Due 4 

neiting bwta*Hl r*Ai C**u 

<iP^ SZE 1 &Vj ' -door ap&™r^g 

fciCTve nsi W EOuhcj dotr 



SPARK-PROOF 0E5IGN Because of our irv I 
ternaE drqrt channel, hoi sparks cannot 
Jump out of heater os In other* wilh draft 
straight open to fire 

GUARANTEE, TjY foa Soft Mvor$r tfir Ot Dtp rllt 

H |jwiWY« CTO yCg lapn'r o^j/uei ir criy 

wood TOQlW mtrey C» buy. a twirhn IQ d I'ho 

Kir cracm wuipi v tx.fni l4j yoy h ifr 

h^rxi^d b-.pHQir^, cl-ii^GS. We trav* LvArn 

36 veofi to boct? it ns Wirta Pa lies initpirnafloA. 



Soti Corporation, 13643 Station Rd P Columbia Slatton, OH 44026 



BARREL STOVE’S UGLY 

People hetvo laid me this when they walk 
in my door. As ter as I'm concerned, they 
can keep on walking, unless Lhay ve got 
five minutea and want to hear and witness 
jujil how b&autitel thaL barrel slave ju. 
f-ABt year 78 (where the barrel stove is 
now Located | th ere was a $265 Wood 
Master Stove. In the beginning the 
W.M.8. burned 12-14 hours and gave nice 
heal. Three mooLha from installation of 
the W.M.S- and some hard burning, the 
W,M S defaulted. Melted meLal, air leaks 
and warps go caused the W.M.S. to lose its 
lasting and beating qualities. By now 7 to 
8 hours burn time was Lops and it smoked 
occasionally inside the house. This year 
we have your barrel stove. 22-24 hours 
bum time, even heat, hasn't warped, does 
not smoke (even after some hard bumingl, 
Last year our electric bill was 340 to £50 
per month. This year $20-S25 per month. 
Why w cheap? Simply by placing ho H20 
tank ... to heat domestic water, we've 
bypassed our electric hot water heater. 
A savings of approximately |L75 per 
winter. Prior to installing the barrel 
stove n T installed a 5500 Frontier Stove 
in front of my Fireplace. This is at the 
opposite end of the house from my barrel 
stove. My basement la 30” i d0‘ x 9Vi' 
ceiling. Although the Frontier Stove 
works good, 1 don't need it. The barrel 
stove alone, keeps my basement 72 de- 
grees. Anyang interested in a $$Q0 Fron- 
tier Stove for 3550? [Used for 2 montha.l 
THAT BARREL STOVE IS BEAUTI- 
FUL! I've dropped it, kicked it, tolled it P 
burnt traph in it — she aiill works beauti- 
fully, E can even pick it up and carry it 






WOODWORKERS! 
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NfW SHIPMENT JUST ARRIVED 



Bm QpoertuiNEin Big 
pfghr* Far* flmc-kly 
Fun o- pari iiiTie L evn 
a ricFnn ii & c»y On 
r ra I |db* AM TaoEt 

a — Hutcmii Supplied 

lie suit or nj - 

A$pd Itir Vi?hei*n* Spnd 
N.jmi: and address rpr 
PRf t booh 

LkIhMvi Uw, Dipt, t 

fh* tuelrneil Harm* Study Schnrii lillli Pills, H. 1 I74J4 



A DTUJJj-ilto far halh mm end 
Iriaii Twmjinji fai mvr pwp«( 
plarii peryepr. fiw bulKting lh( 
uf llarN AnwrM.an. ih+Ltff EnjUiJl 
Cento Hipwarj hnriewe, ctflri* 

Eurrfe Lhlpv jtlh* *nd murh 

ALL FOP LESS THAN 30t FES R-AN 

H I A Rr^uturarSadn nft ihiUJJ tipi. 
Jiu! fagildtrif , Fi mjc iff Unique* 
And raiurtfy-fftihiri£ idea* 



ROBOT 

interlaced wito all l>ome computers ^ . 

Ihal haw *yli?wn jXfl LJH 12 ozs 
3 aicos Of ctfilroL *nrf Iti" raatft. .#/ - f 
Includes Krt $400 

fesamDtod &G5Q Wnle to 

fiOBACH CORP. Box ML Fr#d*fich. PA IMM 



7 veins Jit t™r^ »*J» 

F[KPJg n Fbitf 1 vfiSi ™ W 2 

l^-ssfi nuHx pfnwic ti U S finhli 1 ' 



The Woodworker’s Journal 
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STfliKK KFT, De*X f*MlH CwUrburg, W 530 EZ 
CATALOG - H Flowing hu^nil ■ ac Kit conduction & 
Tinn^y makirq ukE - £1 00 

PLAM - fer^AMaWrg MauTaM^G Ti*fr Irom lKOf 

^aienaH i?00 

MOV li ■ gF 3l I at in Uton r&mm Cglnri S9.&D 



PrgiBrf T nr iM *. Ban*. ,bpM, Atf*, lit- 

■ Cv HUHf Ehavi ft?* IfrtWt tUlH ;««■ 

I **f|T> kyklrnrt qrtJ n*KE3- Dftd 10**- till Wl- 
| aFF*r ffiti miiTW P fngm^ing W«f 

F«1 CATALOG ‘-ESTSa,'-' 



ORDER HOW R HO R(CEl« FREE SIFT 



COLLEGE 



Fottabl* Hum Cluiw 

SFJMrn 60 sioondi 

CUJlM: 

Engin**, Ah 1 Fill*#*. U*n ttw n 

3 yb* ^uarfinlflfi on hi •- Lc* col* UbM 
lipu'J KJp O«ociar^ ITreti Wmflhl 
AukIIIMTV pump rgquirgCT Qn tow kwaMnr 
mnri 

HDCO Hfa. iMXr, Oitrt. H-1» 

«a ¥Yh*I JptkflOO 1NV WOQK 



aVI\> An Idu vHiHfl tlm h« am! 

MINK-TORCH 

Ir A amal pf«iaApn mBEru*neffl wflfl t 

. jjf ? -LajpcflCitB-ftiiaJicrf n-inFiuFaclurflrt, 

jflPT , "PDAs hobb^fh ni™ it 

. jfv x,- ■ Osji wdh dispDMtilb bMNftl gj Togula- 

"jr . liflbi Acc*MflFl« and fvQIHh tor* flhw 

■™ii«l*4 Lot* rgr Iho mu cnSdiid 
listing a ihii iwim $1 20 
WW mrt-CWkfQnbahw arid *AfiJo ia 
ePi»aknrrtdrt#t*lfl*€. [&f Mi^tl.OOfOF 
bt«hHi^.|i {Fl« *v*idiiua **a at uin iuI. 
fPiaii m«M to PnUTMtajr Conippnann IndUlMai, tot., 
P.Q, bk 1 20S3. LbF* Pfeeli. Ftortda 334*1 



* BiiSlnflM « ErgiMinno Jp£M 

WflfisgBtPffll TKPmfllOflv MjMl 

« Accounting ■ Ctodrunkt 

Mb ppvrim usultea nKeuRry, New, wiihaul 
changing your Kfcsiylfl, you can gel r he sam# kir id csf 
ifairuna Program used by tone 500 Cdmpamos 
Learn mArfcOFing, Sinance, fubhc relations, 
personne; .Or bo paM of Ihe team Inal 
lWlj. ptalda and irouWeshed*, VSOfX on effing 
projftds* Ewv car, bntfgo, sp>a» shuin* reguirea 
l bo knmlBOgo and 5 WBs d( Jrairad ^igin«*rin^enel 
e+oolPorHcs laortnCaaoi 

Independent Study lor Adults 

HO n**d t? ctwrgB ynXir jr^iKfLilo cr oac+O! «F* No 

irweiing m oavl Luvirm *re graded and r^grrsed to you 
by nut Instructs U dew H yw TO^phgrir. no 
£har^ J Lfcfi Ojf lafi-rnw f4^qur hcmMJUdV 1X1*00 f> 
boot jcy *ort>l A St Coiege awarded wtrh 
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i * Sen a no mtiAtf ■ He ttltyufan 
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VanigjBdMAiwI r Mechanmal Ef^mowirtg S 
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WINDWATCH™ $0795 

ANEMOMETER— WINO VANE O f 
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AftJi&On Fimb yw*i im-ufij ijUrtJdiilw* 1 ft tiAV h iifi- Sur.^l^tHjn 
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LEARN 



HOME STUDY 
OR IN CLASS COMB. 



MIDWEST SCHOOL Of LETTERING ANDDESi&M 

a division of vaiiehot! andsullfvan 

lQJtiJ ST CHAflLtS flOC* RC ST AHH, MO 6»7I 



Enjoy Your Own Business 

SI art Eirirnl ii| al nme— Mi ijnn-i.il (nHrli«4 HIMFrid 

STAND-ALL Model? 



A SHOP 
IN ITSELF 
AUTOMAT PC 
FQQIPRQOF 



IDDCO TOOL 

eOUlFMENT CO, 
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Rocking Horse Plan 

F inithod nze S" k 36”. FuU-siao plan S5.50 

ARMOR Box 290. Deer Park. MV H72& 
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MAKE UP TO $150 w AN HOUR 
METAL POLISHING AT HOME 

Yes! ,J ftteta3 Polishing Made Easy M can show you 
how to polish intake manifolds o von in she nooks 
and crannies. Glowers, siainiess trim — and more 
professionally. "Metal Polishing Made Easy" *HI 
toll you where to buy a Polishing Machine for 
around $650-00 and where to buy all your 
supplies. Also how much to charge and how to 
advertise. All this for only $19. &5 H check or money 
order. 

Send $19.95 to Kellogg Marketing 

P O Bo* 564 
Gresham, OR 97030 




BUII0 Yourselii Save Gar, 




TflJiaEft FO Ft THE SO'-a ftj'r D Tuivr?! Trai^. 
^ tlsepi I^J.' Undff 1 OCD ItT RDer^tiJi. 
Rrady lew F misp kHothCiP Dnlif e-.i rr tJ 

r <!‘ 1% £?t 1 Avpni^o NgrfTi MN 

\5AJ 1 f c- Full .. ■ . | ri.^ L-ft'iJ '-J wr><t il yQ Id CCn>w 
*iBn 4 ling nbriJAf OppaF-i^ifliriAC. 





.-■AMAZING 



SCIENTIFIC and ELECTRONIC 



DEVICES 



PHASE a *N(XW1V1 UXJ! FOHCE FIELD $*****- 

lors LASERS iw Prtjpon*. cuffmg. frjrrung, ctoud VAR'tQ. 

an d B4»«l #T&cSa NUCLEAR padicJ* acetf - 
BMdliFi M dfilmrteri PLASMA, ION HIGH VOLTAGE, 
HIGH FREQUENCY TESLA OTILS*nd UGKTNING w* 
wflhx5 TRAhtSURTERS Jinfl CONTROL <ta*!cw lOr »*- 
cuf^v, belephonH, Indat&wn delectwin n^tun kdrtvnng. 
PLUS PLUS INF*ASGNICS T ULTRASONICS, ENERGY 1 , 
CHEMICAL And PERSONAL PROTECTION Vr6 SAFETY 
DEVICES. SEND Jt frmrtfQ of pkn* vA**r*wW 
«l rtltrns O' 



INFORMATION UNLIMITED. INC- 

p.o. Tie. oept. Me 
Affl^nersi. N. K 03031 




R RAILS 

For VourHonw 



REPAIR ATARI GAMES AT HOME 



i lap* ffiuW Vi 
irfllur* anabWt 1 
I r F«f «r I 



r Cm^it*t4 ttH*** en J tHBUt vldac I 

VK*| plua KNiiHtkH *nd Ut*rafur* 4 

yOul4 atirt iimirg mo may ri^rrf *««■/. AH p4|hM4r 
p*rta In alMk r^f ifflAiduli aiiipmanL |H CO fur 
C*i1a.-crh:* til anil addl^Dnai Inti* matli&ri i*lyn4«r 
wHFi g-diF. f DlaEiMMildr 

ELECTRONICS WAREHOUSE CORF. 

10 10 &antrj iMintf Avenui 
v Bmeklya. M.Y. 11230 |21 21 373-2700 



C0RV-£flT TOUfl STOVE TO A CATALYTIC BURNER 



* filrp (IF»> ■ T |h>.! 

ll4Uj #H.«.«: V. -!■ 

■* i-l TJiW^O^r-rLB fc-fc’. 

■ iB- Il> TtT. 



■ is**" -■ > 

■ «y-+U-t M-Vfp ■>' ten 

f 4 t TV. 



i Tr J« krd J' IT! nrij krf> 

SlM n«|l I'Xi A j* h» il 

CAT ENGINEERING, INC. 
DEFT PM- 12 B 3 
RT S. Ogic rjl 
EUiAaElNTON tN 






M ANU A L TIRE CH ANGH 

i ■ rtH> .--h ll.jl i ha OtFigr'lH^iM 
duMu^ih anil PHfiu'.'i >>d mH ■ ■„■ 11V* 40 
ff>J . E .lu. * jiiu- n"iM>vJ Call w mHh 

WIKCOINDUSTlICSp 

INC. 

K ILi’J* W a 1 ? MJ. 1 

■ n Bf. *■ NpIip tsi c ftJip J 
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ADL'RESS 



Build this beautiful 
Dome Home 
by yourself! 



Enfdy super affordable payments 
and low energy bills 

5 Js>e up Id 60V> pn fi-.ildinq CaVi u p I* Wt cW 
UtilHiOS H n ai jI i^.hI Mo n re re y Dmon, gK^rf^i-c 
^H3 :rri(.|y ^l^rgy-&liltieH! uflb*liffvj|jly 

ilrcng. cflrfhg U Are rwvstanr and etiy !■:; asKrnbia 
NO ipfO-ii nwll 0' SbilH Our vni d,rt 

pa^r pled Ciui ididg aysto^p ca "umt coni! ru Clkt* 

g iMiny *or ihe novice 

M0rt|*r*y pr*-Cul CO^-C^d P«b- 

jfga-L itail al I299& Modhla up ?□ 3 MO aq Fl 
Send For Our e±-EHungcoldP C?fc*lpg A Plan* BddN 
go Ild^liklM pafltfl Oi MBu<i1ul a'NMdJblf 
hum 6 b 

Wnie l-odhy 1 U*n1*#u Oumaa. Ik,, 1IK Chicago 
Dipt 4QM7 fiMprild*. C*M. 33417 



■ W TO AGCO P.0 BOX 75 Dept P ft 

Southampton pa tasee. 

ft For rush iVHIycty fll I4 vHw« «4I ? I $-447 ftiSS I 



Htfl ft an 1004 Chinrul* *LHA'| 

■ Anl-Hinai ■ HkvJwi * burepi i PfWlfli | 

Our BtlOl H DMlRLT HCfCNICAL MUMflD * 

JIIHKJ1 hnNakai. I Pm wyilvy mil j*lh« LrphlEHirjIi.^ | 

Dl 1 1 Ip 1 1 1 1 i H404** TN prPIligihj*- J 
mill lill al TnL'inalDjPi J £ Aimy ind lib until | 
wprUB^i hiil JriJMlld Ihll brt*. an|Bf fe 

e<h>iti Lit Ulaix ihoa: spnrls k*wl 



Silvllite TV. Jt^Cr 

P P.C. Bjp lldfl QtPT M U LiafMI Fl 1MA2 
1 1 an d ro u . ftEFfRihOF BOOK i v m » e i* s 
p i}fl anipprng A iNiurinci ill.S F-urvdij ai cite 
{ Lrur I*K*l, CC D flpdir Lip^rWil 3 hq.M^i 

r N lyrii i tin _ , 

Wh< _ r ¥[ 



ONE-MAN 

Sawmill 



■ NEW AGCO T'LLER 
WEEDS FAST, NO 
I BACKACHE! 



u^ium 
on i niton 



IT REALLV WORKS! 

GUM BALL 
MACHINE 

sy high 

-(45 
KIT |25 
FULL -HU PLAN \ * 

Send chpc* gr to: 

OUK-BAL. * 

BOX 1U3 
HANFORD.CA 9323? 



t INCHES WLCtt WtttH NWIKUff 

| WEIGHS 2QLH5 1 ROWS FASTI | 

. gasoline powered- easy to use 

1 IS DAY MONEY BACK TRIAL PERIOD 



□ Runt PM youi « pig* CATALOG B PL* M3 
HOOK. Epic loied ll II 00 f»H *£ vt JfKltffd 
C AIed land ynur ASSEHHLT MANUAL Idr an addl- 
IWit X J.Oft. 

NAME 



C1TV. STATE, IlP 

Mill TO MDNTEHET DOMES. INC, 



. V4II if PUn^EPUl WVXM inw 

itw «!«**» »pt ao 'z «eR»Kttli 
^ RiHJ-iMta CiUr 4 JSTF UHl— T CnN J 



SAWMILL n te RM hr Ikfl World? 

need good, high-quality lumber, don i let 
inflated lumber prices stop youf important 
building precis. The foiey-Beisaw goes nghr 
to the trees and turns oul smooth, true cut lum- 
ber even beginners gel excellent results 
Jusi one man (no crew needed) can easily cut 
enough on weekends to save hundreds of 
dollars over hinhi lumberyard prices R >t power 
use tr^cSor PTD or olher low HP dresel nr elec- 
tric unil Factory-direct setlmp ^?eps price low, 

and convenient time ppymenls may be 

arranged. 

Send fw FREE BOM! Jufl mill coupon bfllo m Tor 
1 How To &*w Lumber ' 1 dDOUil met EemplalE tlCU 
An the 0 no- Man Samnim TTilrft ii NO ObllullOE 
and NQ Salesman Will Oil on you O It TtHWY! 



Fcliy-Btltaiv Co. ^rnp'fe 
MQTi Hold Butldlng Om} 
Kinin city, Mo. w"tT ^ 

Firm* »m f a If /drtr graf it tail i iri 

jour FREE UOOA ' How To Sow 
Lumbtt'*. I M/utenfand thin h \p 
rifUjfaflflir BMJlkat So HalrimOM wtil 
faff ha mr. 



J hni 

j KMrtU 
^City $ttU 



For faster 
response call 
toil tree 

1 - 800 - 543-8950 



Cirv. 



ytsKOTY^IPLIlinraa 



Fgr eoflipliN d stills, on ui LkkMy Leg S pi Ilian hha Hr lnl«miHtft to... 

UDKlTV LOG SPLITTERS Division or Piqua Engineering:. Inc. 

Oep:. PM-12?, P.0 Rat 6C5, »25 Clark Ave.. Ptios. 0h«j4535S 



GARDENING?! 



GIVE YOURSELF A 
CHRISTMAS PRESENT NOR 1 



□ NOT SOUJ l»J Stn-RES FREE BhljChurf LI 



CO I TD . Dt’pT h 
Eikd 1 . h I l ft u ■ i . JL 6 U &06 



* DISH ANTEnNA|A|M 

* Ptl El AMPLIFIED JUl 

-fttCtlVER Ujf 

■L. I If n-Gdl 143 TV C IDhia rit>U3C I U l*Y ^H-Ll 



Satellite TV a 

STOP LOOKING!!! ■ 



Non. . .the makers ol tha worlds 
first and finest Fog splitters... pre- 
sorts Pie ad new, low cost, "All 
American" series Ucklty Log Split- 
ters, ^ 

BlnII 10 Ihe Sd'Tfi pnKi5e 5PKi?icaricm^. 
qudliiy and performance ^ranfiard« ihaf 
made Lickfty Log Spiiitartj ths leaders in 
hydraulic log spritter lechnDlngy lor ever 25 
years the "All American' 1 ser.es ehmiRaies 
Ihe batk&r&aiurcg labor of log splitting 

Tne "All AmBrKjn" series models lec- 
ture to. 12 5 *nd 15 Ions of ram power 

* stand piarform ror against tbe wan 
off season ssorage 

* 26" log splftting tapacily 

* Hugged two speed pump 

* Highway Eowable wi]h heavy steel 
fenders 

* Bais hiich coupler 

* Oversized 3 gaMon hydraulic reservoir 
for last and elfietenl system cooling 

* Many, many olFwr Featur« Sound 
only n higher priced log splines. 



''ALL AMERICAN' ^ 
^ HOMEOWNER SERIES 

Lickity Log Spliflers coma n over 1 7 models 
ranging from 10 tens up la she commerces 2fl ton 
model and will handle 25' ' loss up so a wtiopping 
11 foot 6 inch Iree, 

Srnce 1551 LiCk^ Log Spel- 
lers have been built w#th qualify * 
and performance to make wood- 
spintmg easset ^ 
and atTvdabie 











CLASSIFIED ADVERTISEMENTS 

Rate; S 6.70 per word payable Ifl advance each insertion. Minimum insertion ian words. BoEd face capitalized wends — $3 .GO per wo*d addit tonal (First 
word sai In Bold Face at no extra charge, Zrp Code Free.) The next available issue to ptate an advenisemeni in America's Mo 1 Classified Section is 

FEBRUARY. The closing is DECEMBER 3 rd, 

Send remittance payable and order to Popular Mechanics, ATT.: HAdegard E. Ksppul, Class. Adv., Mgr. 224 West 57 tfr Street, New York, New York 
1 OO 19 . Please indicate Heading under which ad is to appear As a consumer service ar&d in cooperation with our maunder advertisers wtso use post 
office box addresses tor their convenience in handling your order. Popular Mechanics maintains a wgte *w of such mail-order advertisers containing 

their complete names and street addresses. 

Advertisers using P.Q Box number must furnish complete name end street address tor out records. 

To avoid delay In the publication of your ad. plsaae send descriptive materials or sample literature with your rftqiupgf. 



CKMSTMAS Olf T SHOPPING 



heritage time company ms iu&i i^mucm i 
school house Clock kfT eiiy tof Chr-timm 
App*%Khl«ii«.MK ! G*nTWi mOT*nront Wm. MX.il «9M 
Fiw frwiiure P O Ogv 27i 35. Eewnqdg, CM*pmia 920S T 
(7U> ifl& frMj 

POOL TABLE OWNERS: W£ HAVE SuhUim. Ah***o- 
i *€' j . Parte. Free Calamus Hecove^y Insi'iuctqnE ia.fld 
Babe's tkll-ards Inc.. Bax 14GGF. H. Pw». Fl S31$4 14G6 



HOTTEST C^(. AM-FM SatfvO WjlhfK*n Type RwHO 
riNdptonai Grad t Sqltm 3 Only 522 94. 54 H 52 Babul 
QiflH, 4 BAbiMl, 5a* 435, MandhftJb, NH Jwuy D7V45 

LCD W-WATCH - iMgilt, bitten, irvli4»f. 1 yi-irwp'- 
■artty Efllli lime 4 *M, Wdi 1 - 57 54 . £ fiTily 514 yS pra 
f Aid Herrmfevi Cb. IM E. Hofcnhuod, Boton Ffeuge. I Ji 
7DS15 



3AV1 Dfl unity M OiW ffito 55 00 

GIFTS, ETC. P O. Ban 5432, Carpus CnriSli. TX 71&4Q6 

QUU ETCHED HUBS* tchji ip+ibu *i Mooted Ott 
Enghtfi Ltftaf*. i&CO h 51-00 Sapping QA Fr^dmctgHs, 
P.Q 4, .unt^flrfi ISLJ 09046 



SHOP For ChfiUTdi 1 Ci4*Qg 2GC : Mjrt ArtWYly t 3B41 
Ffartlffl*l, Las Adaelwi OlHfeMi* 90043 

■ Awwnr^ &KKTtor^ PiiaL Sag tcw, pwcrp 
ticn qnQ pftglg. 13 00 Box 9?. Npw RteLfngnd, Wi. £4Q17 

FULL COLOR GENERAL MERCHANDISE CsHCOUHT 
CATALOG. Over 75*o af an Fbfn&j i HSrtm EkanC Hai?ib. 
S2.DQ Wfisiem P-oducIs, EftZ. Ba^ZTZA. CcuteeCrty. Waah 
991 IS 



LtftfHtn Top q^ailTp ^nd s*ricb&d wths* kxb* balig 

QRoiiiweqhl vd BipiD, J2 panels, lire 3, 4, $j*di^> enp 

jw *i/3 F*hjr>9 if rv^ttu^ m 30 n4tf n 

Euisgo lar y&flri. SPECIAL LOW WTHODUCTOHY PHFCE 
TO U.5. 1 : 3- 94 iPOiH 5‘ .K smppno flr 4! handling CllK* MO, 
Visa. Masle^cud m£Dde Cam Nrj and expi-alCcn dale, order 
now tor- iSelNe*y tiv ChrdnMg A and M Oornpanv SDU) 
Airport FVr . Tqlwto. Ohio 4M1S 

5-ILVER PLATE CimttAFES. VfcSffHKr Elegar^. Infljj»n- 
w SvOsiKiign Gua^nleed Fasi Oe^vwy Ikocrimr 
Quaiftv Suying. PMl FLn?. T333. VYilrnirgton, &£ l9fflJ3 

COWCSEAMER-'WhitDPflrce^n UDQPrtfcwd CW- 
Mi 04 ■ eiilfrog H$iqv^PM, Ly«^-. CT C#37l 



AUTOMOBILE! 



OLD CAR FANS: IQ HFHIMIUG& MOTOR 

NEWS, *ary 's . Lar Qfeat oh tar nwrkioplAC* sine* 1B5J O v« 
4S0 pigei cr ada eacn manlFi, cjarimw win r^utsnds or ad 
Me* ipr S*W — pitfS pwls !4fi?lurv. i*s1CYVlK3n Chops AnS 
w( CWt 1 1 3 75 ter 1 5 gta if Liiue* la nwBUv 

of a-d ca> n u ts ^sdav S^nd & Malar News Otpi 

MP 9pk iM. Bwninffton. Vmront 0$K>1 



FAMTASTtG. . lUtwittMJTtwv Gaertms^BavinotiaOgeS - 
FHEI CAIaintf - AafriijInrH. (fcn 4«300-A1?. HKttfi. 
AriKM* B 5717 - 130 Q 



AUTOMOBILE P-ETUNWG FOR MAXIMIZED ECONOMY. 

Simprfwl 1whracnj»H peativ ncneiw MPO p^nix^noe 

cutajls FHisef iKPirw^, eo^ ’sow. nj 

M540. CALL TOLL FREE (OCCi 58S4BKff LHp^cr.r^j 

INCREASE MPG TrreHrTKijniy Improve EPA wti»L±>1 ulan 
di r di ^AS^i UHUttban. US. Pa: Ha. 42fl»B6Q ird 565 95 
(ck. or M O J Woiynflau*, P.0 Bon B li. Jan^ica. N Y 1 1 LM 
(Aft* 5-fl. Seniivry) 



CrflOPANE-METHANE-NATUfiAL GAS COrw^Qnf 
CARS-THCCKS-Bu^l VaurM-1 THOUSANDS SATISFIED 
USERS) wm* Fienwifl £ngin«rinsi KFM. r lemsw. NT 
13439 



GAVE OASOUNEIl ^pm wiM-on dpvtwi ■ ■ *«iaiiy. 
rewert&yl POs» JQEI-TZl LaG-ariMv, u NY f254v 

PnOPAN£'OASOLlNE DUAL-FUEL AJUTOl Conrtisioe 
»ncr in^liwlK^. P^r^. Scijrws On4y % 10 Oj 1 ADA, Bd?( 
S73, Cwffini NC J&K3 



HIGH Mileage Cir^irMpra, Fm 0P" 09. Opckt. 

UWi M3O-(B09 



160 POPULAR MECHANICS 



RUSTPROOmO Save 55 Do S-Vp Flifll. P O 6MS 
Fi L*irf*r4ll«. FLS33U 



HS0H M>L£aDE VAWB6 CAAB^RftTOfl CfrTvW* 
ing plKA5 SASE HJPM, Bulling Qr^n. MQ 

33334 



PROPANE GASQUHE DUAL -FU ELED AUTYWWLCI 

CQIfip^tn Pasi s i InarrgiJ^ira^ng Pflrl^&xirrfls Inr eQrtvi fling 
vaijr cur Sig-.QO RDA Oca ( 73 , CaiV^vd, NC 2 BA 25 

SURER MPG SysaMnb!" Dd1«ia 5A5£ 

flDteaT^. Bps 3 £?. . CO 0^402 

ETlWTINESS tooum - E/flmnainyi - Ev&suaitor- PNsto- 
ffaph - at ihtFa prudoctF, Sample %' -go i4 Pag« Snd 
Qph 4 A, fer lOfii tilpmaPi Fqllf, ORSTfiOl 

SAVE MONEY Don'l W&v» Enpena^e Tn# fraad. Cvt 
Gvtia- 55.40. Cihwn. Bom njti Uer-Hlem. PA "90?^ 



DRIVE Liil" Model carl d! fta C4SSI. lift way yaitf Em&\£ r 
dOM irv^der. B*JI SDSIPU RpC hrwrf VA 23224 



SAVE DOLLARS NOW. Dfl Y W r Qwn Auto BwlV *1 
Hamc. Friiflk i AiJlc- Body Wrt E9iy - Sl.SD 

PAH Er*Md Cirritt P.Q Bin E2&. B^rtin, GA 31 DM 

PLASTIC «nrtr* For irwftAfc’d medturvi siiee*^ SPECIAL 
PRICE. 129 50 COVERS EkM 21 W KfltlOTig, Oh» 



FftICTtQN PY&Ot Y*ur Enghtf! TMT wilh Tdliah, Guarar- 
leed Si 2.9ft TAG Wariiei. POB 96M. HeuSCGrt. MO 64LB3 



INCREASE MILEAGE" Srv» g*wsne' bypass pdluto 
dnrito Sypt?liDi &end*i*iTfl. (5 mj^ Bcc 3l&. Od-; Lnwin 
k B045J 

AuTWOTWE FtEPAW top^llr^ 

I ^ave a ^ftfetxwae 1 iA oF txgnd new CHITON '■nan- 
uaiSkrdlltiin arKSlruckp - inddpmmic: Send S7.50 

PPD Ilt Bach mpnLjil -^fdu r ti3 S^^prily uln^rly maha. toCck 
and rnr. & send Si 00 JDerhtflabJa fra artw} J iv cau'jgs 
wffi compile i jhrms aiu DKOundt, McKariaBs Marxian, 
P O Bcv *25. fcAoortrow. Calf 91020 



INCREDIBLE IIAG PQsth4* " Wnfe'i ESP. 1 30. 377 
Andfnpr P-nstvgh. Penr^ lJilO 

DO-FTYft^aall AiiCd Grae^icl. 0r*rtdywirfl Cl, A pi 
E. Lofbyelto liT^.aro 47904 

BE YOUR OWN BOSS Jon D.Bl«h. WYea^Poi ^Spici 

A^**Ainffy Sawng PETfiOLOH SL^CK W Produd?. OfWJr- 
hinniirt Cor DBnivrs, G stT*i .jlnrs Q.ul tying A^pn 

canlH - Free Tiairui^g m mb rptwig, Acenurtaiog t«, Finsftc^i 
FiteI Cptne First Served Fd? Irrtymahon Wtit FYsAefl 
EnSpcpneei.. JS3F N Kin^ Wjy. C^recnenl C a 91711 

POGUE ■ FiEh - heti Erchflsgif^i - Ylp&mn-nh; DHAl\ma 
- iwinxflBne - f*tx>ies Adft'ea&es ■ P>x«. ■ 
fri mini doe iTwwea: wep* — 450 09 CARBURETOR Wo^d. 
I^IC. +922 - Mh.Art Sdulh, Gi+1»fl FL 35X07 Pn 551 
0333. 



ENGRAVED DASH BOAR? MAMK? LATC l '*■ ■ 4“ P&J. 
ifihed BiflsS W.th VOu-: Cr: Srngnie indgppd Send $4 09 wHi 
Engrav^g l^jiifli&ii T*. SLindanC* E igr^v-ig. 3^uc lii> J J 
fleedln® PA '9W3 



Ell&TR IC y EH lip LEE 



UQTQH- mTWw. Ccmpltf* LuGoi OC Mdcor Gear RediiC- 
L-on Twt M Uni! INDUSTRIAL OLPALlf Y Inlo 

52 00 Ycnri. Rl 1 Ban 37 PW 15R S^l 1 * Wise- 
535B3 



MIDGET CAR! 



WILT pr Boy Pie 4 High wjyawy s-ie di^i* Pinna 

59 00, Pm»4|T D& M.A E S*vka. 0^ ^ EH-wd Crty PA 
16117 



AUTO SUPPLIES ft EQUIPMENT 



hydraulic jACr Rwr ujnua^ a^d Km Care mg 

$2 00. rtyflvau'c Jath liS= , QPQ ggi 5. Slelen l?lftnd N Y 
*0314 



4LTEWAT0R Generator ftedL^ding: 6ooA Pnoe 
Hi^OoluUd ^rtgirVMrrtg. 6*® 3Wfl4. LMVfljes **V Slilifi. 

PARTS. Amny and truck pail a Spare Parta A 

to*|ipm«nL Cfr. PO ba. XJl. LwngtBP aCflnt-jChY 40501 - 
0751 



PiCKUP RACKfr Ac^flti^ai To In FuH ¥«i<i v nuni Wi 

Rflflpl 1 q VANS. BOAT r^lfrr Ave:la4?i* Frnfl QrO$hkJ™. 
FTVYny MI A, Qrtarid, OR 979 U 



WE5f L Engine, tof^vy Duly; flepo*^ PkkupA M^4 qj 
H on*?., Eic 1S151 Kgi 

jAuTMWTWf etiKlmiiJwrfwmfl. p?w inflliJtWno \imQt. 
&nnU qi^niinea At zeasran^Qle sinew Frw eMWOfl 
Sarvm* Soi 77K 1 Sirrrtii^iaftl. AL 3S52B 

HEW PATENTED VALUE You can ronvert Vfl ta 0 or 4 
eifcnd#^— Maximum gea wwing*- M^nwiniea po#*r isb*- 
En?y - lnevs»TiiiwB— flevar^iblii FREE in^mjben San® 
BASE PO Bpi 499 Nacortcc/ias Tfui ?496l 



REPUCCUENT Tmn^kle Sncl K-lj NO QISIIAHTUNG 

52995 PP U5A 7wb£^. P Q &aa 01 Mft? M^mr. FU 
33136 



PCS « CtlOCK No V#»gSfl ShoiiM be YMiH^rone Ur^ut 
MeinoS CfHKAi Ore Wrwm i on Ca4hp*n. Tuilen, AuIm m 
Place wfiikl PerfnrTing WOTh. CNtngrg Flflfi. Ete &mrt9 
AdkJBied, Eaay Id Uiu, C* auiK Send $3 30 Far P:ml» 

Aftt Td PCrSI - CHOCK, 3 uh- t62E, MgltlW, 

Tea 77545 



MOBILE HOMES 



RADGAlNniO^ AREAHDUNO— 4^>J tokxk 

Ijf. *rt d whrt H*r#*re 25th*c* pjirfl* Ig lo^ br in M L*peJ 
■RV P^taiiSCOpv i availaf:+ti Jt 00 5eft4-ad*r t. PdC-jIhi 
UK hancA Depfr. PMC12, Ban; 1Dt4. Rato City Sraitor- IW 
Ycrt. NY 10101 



MOTORCYCLES, BICYCLES, 
MOTOR SCOOT APS A SUPPLIES 



GO KANT. MH NONCE* MOTORBIKE PARTS Tires, 
Outers- MfUors and Ccimp*eijB CadB. Hhts Mmi-Sihet ai 0 »- 
cejgnlPrH^ ST-^Hp mdlp^tlM.SHp JU3 SenUtl Wtor 
6wiW Npflh*rn kydrayle* PQ fins lftl, Depl PM-M& 
Bw'^avK - *, M*W 5433? 



GO KARTS, Mir^kd*. ATV* <1i P*n» LpwdS Fhitm 
Ctlalmj. $2.00 n^kinddMv. Karf Wald, Copt. C, 14*S *fcnttn 
Am&. Payioavile. Ohje 44077 



BICYCLE TRAILER KiTS Tap du^'y a: i\aJt ine coal of 
■ifiishpd irg. em Frw QrocT’yre P.O t5o« 3253 Eswncfido. 

CA 92005 



ftlCYCit ENGINE, -75MPG 4 5 Ltd. 54S.96, 00 

Yoaf RRi Boa 37. BjuH Gi^. Wi 635fl3 



HANG GLIPIHQ, AVIATION 



HANGGUOERfng'nc Uw*eMp™ Preedrtsili Westw. 
TO& W896E. Ua A-grlea. CA 900&3 

CHOPPV uHruAglU singio seal hdlk»p1er 3*imp|rk«a «K1- 
ilniclipn ™tigrcyc?e Irrigrriiarlionj 13.CX) Ftilynwi 

Ben 670- ^ St Reni. Quefttc Qenpda JflL Jl O 

DESIGN Bu-d AifptA^a Kanfi ti' ders 5 r-hpi.iied Publica- 
■4:ng B?dgs iare2ik M(£cy AiinBlt. 12020 &. fflueriM Lu 
An^cin CA 9M61 



AltlBQAt P'dpetars Cera'og S3 DO Aa^^y Protein Co.. 
ITT Z. &M 1740 . *e!t*r„ Tk 7L2A6 



"(SN FINAL" ilfi durcmKmna! Qvwton «rl by Jim Ojnjr^ * 
aTurniiVg :r-ve htrti lha lol: at-zt F> twagrif.j: qaku . Irq 

bLifi deighl! 1 22 ■ 37 poster 43.50 P-J3 51 SO pti. Check or 
Mone> Or?ren. k> SD Art Son 474, iv 5 ywwa N Y 10550 



oven too ULTKAUGHTB - KlEp. Plans' CfllaKsg Thpr 
augn Qudvbocw i12 00 AcrdlUh-M. Sard a, CA 95369 



THE WORLD OF 5PQHT AVIATION a mwf RPpMUn 
s-vt W 4 A fe said fin Ihc lait-Q-n^v^ng feU; sport ivinaipn 
Fae JS it dn 4 basic: type* til JircralL-nrinErtJtiills ajffquif end 
cias«ca. wa.'biris end iZiraJig^t. Cdveia :hp ik lh rutted I 4 > 
h.j d a plans tvpes o r Tie^w^la aa d. &p*cs requirement 
irtJ-nBS. £*rtitiC 46 drt ar^S HlVy PrgMFelV ^UiVifK) S«infi 
524 001a PapusrV^cr-Mnita, Drfri PMCi fki:^ iQU. P^dk: 
&4y Stflddn Nie* York, NY IDtOI 



Space & astronauts 



ANHGFLAVTTY Prt^ularpn Frp* fiOA 

Bov 573N Canuoid NC 28025 





HOVERCRAFT 



AEHOCAH Hffw ^rc?e4 bufl rgis'ly wfth grtf na*y 

toali. L**rw*i gnfr»H pOW Ortfl rawra plus 

n, %es k>rwird, tsckwfcd 5, denari u^=i laraUncw wh«- 
Couple co^sFuctton plans and trochme 49 95 tore 
PnoilP0^ -Bom SUSP**. Chiton. *+** JetSty OflBOJ 

R^SSSt P-4TI V Svcfc Gittiog I1.0D. Uttrvew 

l-tove-LJflf?, Bcj 2Sl Dcyduva. Illinois, 6lfi£ 

'TooSeRJiSS 1 «C R ED I H E^”o™b aC4J 1 S*Jod. 

O'nega Tradition*] Shaf»a . Exor-na Fun Un^uu G.n Hv 
Fwr^Farwfy F^fl Catalog fraomwansMan, 308 Pant. 
M*™$* u ?i»i 



Cl-RADtQ, TV A MAM IQillMIlHT 

POLICE ScantafA Cr^als, AnfaMtaei. CQa HPfl, Odi 
1922*. DSfMfr- CO SC21& 



LMEAFIS - Send Sump ipr trails MATCO Ei«<r & ni« 

so- aiec. c#ui*t. MI 4 KQ 1 



BEARCAT Stanne-s. DilCrturtfliSd. CRYSTALS 12.75 
HADifr5Al.ES, J4B2 DaiUmxJ Oahkusn. Win. 54 30 ‘ 



AMATEUR fAgAVWnOonvftrfV Kra .C*l«fcflLje SZOtMrw’ 
tondatkel "JDScO. Bok T2552, QaJIaa Texas 75225 



IMPROVE CD PEftfOftM*HCEr Mediation n^ara 
bOtfs.fLinj.CMMflH.W CKInip™ffl™»J!.ShiH31&OOW 
PhaflET. AZ 660*6. 



ELECTRONICS 



ELECTRONICS. Easy to Read BEGINNERS Boon: wqit 
arnqjirej **edronE praj*q1 $394. FREE DETAILS. Anrem, 
Bqi 54246, Tube, j>Lj. 7*1 » 

GOVERNMENT SurjAjs iwanwb fra n&mrttar*. ifioopei 
scooped parts Catalog 25c Martn* Hananl. Mesa 

oi»e, 



UF11 • swing elwrtFgniG w^rijsnd MARVEL- 

LOUD Ft* all OiAdttra Smusl Pabtmwj. Fgii rrfgnd. 5^*3 
dirt 512 InlUPiUW 11 FOXMALL , PQ 61, CeIbbiM. 
CiHWTHB 92331 



COMPUTERS 



TRSJ6 COM PUT EH CH5COUHT5 Uw?r pn« any 
whma F>+* p is; Radm Eptofr 175B N Debi?a Or 
Wnelflrtd. NJ D8360 B00-I57-&126 



PC PSfrNAL COMPuTEfl l3oc*s. Programs Amibhh 

SOM Pl^V Of»nO*t All Uncr ^nm, SSM 

(RiVidiaM JVC 1<E5P Inf jslrul Dr raft, Bqn*B**illp 
Illinois 60106 



UStGM-H&uaj 4flKApcn* Compare imduffn^ 

DHIA USD i CO Rfcartl, P.Q 0gr 33*1*. Shtong"**. Hi^g 

Kong 

"TlNCUUn ZJuTtiW~NEH3. Recft-^tour fWOgifl-T* I non LI - 
V on Easuftta tEnled&flrwnl, Household, otrtfi-'a- IK 536 
r&arty: S20 4J.«: mcmflia ^ 550 yuny 530 monlfw Sam- 
>4 U ZJtaiD Club. PO ^ 22+46. 8aHirw« VD 
21SS3 



SyPEF LQW PRICES! Vklcc Jai^a tannrt^m Pbr aii tia|Ui 
Sand 51.00 Mr 0B|fl:a JAH Ertle^iafia 1033 
Saga-nore Pk*r. -Cnri Wma L^avano, IN +7005 



ITIRIO, CASSETTE TAPIS, ETC, 

RECORD-TAPES' DtscowVa In 73^ jii itfseis: ng [xir- 

o^^f»o&il^!iO^^■ discwni druflfnd cart!i?is^ 

100'S gua'umpw Frp* rtelflili Ducui-rC Mua»t Clilk 650 
Man -51. P.Q Bdn 2000. DaJ M252 Ntw Racnel* Me* 
York toaot 



CAMPERS AND TRAILER KITS- 
PLANS 



tHAILEH B ooki. Enl^lenmq Huy E^aiuJ-'e &12.M, 
Tr»*Vairt4Afl 1+2 W Trflfl*iaKr1» Cfllufcjfl* Uhlriv 
S3 75. c*r . 53 75 Ti 1W TrailUY. 1 326 S^tfl Artfla M-J. 

So tlMoflle. CA 91733 tZ13| 57^3S2* 



SOATSp OUTBOARDS, TRAILERS A 

KITS 



DC A fK ITS * FLANS ■ PATTERNS ■ FHAMEPACS - 
FIMRSLAaS MATERIALS - World 4 caialog - 500 

D*byrtt - 6 BO - PtyM5d - FfeaigaM - &sal - POWER- 
BOATS j Inboarde - Outt»*ds ■ Crv.w«3. Sf?Qfrtisrtan ■ 
Hjdiopi™ - firfialnuls - AA VANS CANOES - Urgn $d« t- 
Don ■ SAILBOATS - DrrpW*r4 ■ TreilofUilflea - Ml l^dila ■ 
Mdlui Ejuhprr, - FIBERGLASS -COIrt ■ Httln - FMffl- C-Rft - 
CATALOGS 52.D3 - "includM free Maienals Diocrttxa 
Maflwant - F«leriir«gj Equipmanl HigijpngHitS C ! u« ■ 
Be -iBow' AMATElJPSOATSIJIUWNO-'-ln 
PftywjQd ■ Ep^'JLv VytH>; S^ralida Tik.iy 1 . que - H-M' 
CLAfl KCRAFT - AcjjuB Lan, fona*anda W I4i» 

lUVAItCANOES^UMSrNri^PATTEnN^ Largn w 

Ncfipn in B^WMt CATALOG S r -W lw^ Boar- 

bidden L":UK’1 52 -301 OArh^aR ■ 1G3 A^udij-VCi 

TorBwurida 'hfV 1+150 



T14CUEUG MOTOR tor under 525.03. Parts eewty avwl- 
al>« CW*r(*pi?ns54 ss W W A«™i*5 P. 0 PflU. 
Ja&pei. AL 3*5*1 

tVwAUDE 1962 &4nJJ.ins" ail Uivi . Sofllt MpCcJWi 
parts li nardiinci ctedira Mannt 613 U^rteh Ffcjd, 
Lyne™K New Tart, ‘m 503 



nB£fl(iLAS 5 ■ ftESlNS F-Dems - cat* ■ em^ra - ■ 

HIT RHwfnw CATALOGUE 51 00 l6oot 1 CON- 
PLEn FESEHGUS3ING" 16.001 - Oartu yaK 16-P| 
Aqu+^n* Tgnaw^ndV, NY 14T*0 



BOAT PLANS - F rjrrv ^.li - Pallpm^i -Hiindr^dv d! ^Rgns 
- Wood FAiergiarf - 5l» ■ Fewe-adias Sa;lb4^b ■ Dot 
twerti^ CsnoeE Kayaks ■ HoLwgoalB Duck- 

txitt Spiyrtishe'v Eeey, p*u*v melfcoda include 

n5kgcftor.i fnr esrJibegr^ a j flssyrp pfulaHierjl 

E+ftgkj Nflidftruj 1 Supply Faslipn -ijs P-pf^lftW ■ Aks- 
■IS - GAjb^i - Sjdrs - BdOlu Tralpr Fan* rlL>:_>t 1+4-pagw 
calaJOft 52.00 li^liudei Fi BB E5 ^j!E 11 filing Slp^Iih Frd- 
diure Gen-L Ma'in? 9152 Hmeefans, Box 756MF 
Beiriawe r C*90?0t 



BOAT KITS ■ ?7 rtaikjrstfjie modeit ROWEfl end SAIL ■ 
@ >30 i*gkM 'fderg^si niris and fecke ce/ne isciory 
ygu sn^^Ji l^rtory suppii^tinienw EJa^ve!^e ^, fee 
h^ry-b-iiU ?f^1 Nfc pipiw^ncn 'Bqurpd 4fl.p*g« - 

E+M Li^fc: l>Bpl BL-fl2. 330£ WW1 H*5*1wuv ^a, BjrftlMil^ 
Mi™>Olfl 55337 612 -B90-300Q 



CAMPING EQUIPMENT AND TENTS 



FREE Carakiq EvOrylftng fcjr -fan^i^ Cjmempi BC*i 
B99N, PiT+rOui. NJ 07652 



ATHLETIC A BOOT BUILDING 
COURSES 



BiOGER, Pp^wfcjl M h sc^ - lae't"' free feomeT 

Ur<^DrM,a'. Bgi 663+A. Mroil WicMgan 4524^ 

”«|j»&-FU F-rfm LjicrJifHifi? ^McLrifca. EOr 1 +6.5 ‘ D^ _ PM 

B2-L Hoodkitu HflwIU: 9&BM 



SPORTING GOODS A EQUIPMENT 



SPUFUSMEN hs«? warm Ihft win*- with ng* diBpoesale 

body an;? Kwnd Si.M Cjnngfl sernpk? i^id vuiume 

piW* Dei Vjr, M* C- rj. 705 Fna-s- Hguslga 
77022-9W0 



ENGINES, MOTORS, MAGNETS 

repair electric motors lausnuiED 

INSTRUCTIONS! Mbt^jip. Bdi 720$, Kjni^CiW. MlUdgft 
6*113 



TOOLS FOR SALE 

HOBBIES TSl UlNIATunSTS! AH hMal Benfhlop Pd*v 
Toola. Send For Cetak>gue Jarmac MI9.. F^OB 27*5. 
Spr-ngi.ny. !L 627C6 

DISCOUNT TOOL Catalogue - St Od Hoowr DisinD Jmg. 

300§ Sortie SgUlk Bgpd. Inr?igna 46&I9 



COMPLETE LINE d! nigh quality. Mw- g.^cd CUTTING 
TOOLS, HOLDING FIXTURES, PRECISION IhSTflU- 
MENTS AND TOOLS, TOOL STEEL PORTABLE ELEC- 
TRIC- AND AlH-TOOiS. HAND TOOLS AND MUCH MOflE 
Mas! dens deivergd tw t Send SJ 00 icr 3M e-s^g 1 Sfc3 ceL 
e’P3 r^iinflg^ fcrth grd?r K&C TOOLS. PO 00* JO. 

Slrr'i^g lln^ghlii, V^oTiKpin +6*73 



UPHOLSTERY SEWING MACHINES 



UP HOLSTEfl v Sewksg MdCrti fW4 wrff Walking Few!, Ud 
plele to uflfl -Wily S4.59.W T-nop|>50n Vodfr PWI D3- 
A&SP AVAILABLE FROM VfrUft LOCAL KAlCR. nrordw 
dl^afl iMrtilm ChrtBgu-Virt? Daftd Mrg.,hc HQ. Btn2S1Q 
LUbbOrt Te^JB 79J5?-Frt&na (BMj ?+4-6?7+ 



MACHINERY, TOOLS ft SUPPLIES 



+' METAL. Cufcng UHc *63.53 Tifl, 15*46 Plflfflr 
IrWusky. CA 9174* 

HEPAJIfl Perta Idr cIwimm. laf^nuw?ri ana i'^an 
tn^eacwrairfl lop rsuajrfy erd kwypficaE SrpplociE Guw- 
rtleed +' , eeCB!fliP9 Ftx5peci^de^*rmli>Tiiaiion+lMgiwi 
H av no. fr-iql gprrpflry rjrnf Ftopair Pi-ij, Oepl +*60^1 Bda 
10306. Ena. PA I63i5 



-AIR COMPRESSORS" PrtfLitito Bu.iC Vfci riiir 
Under S50 00" Snvdlurtle Piffle 54 K Bmi-Crelt. Bdx 
S. ByPWl i*mv& 61010. 

SILVG Hardware. iSB \.^b Hn^a SPtrwfr TmI Celrfiog 
Si 00 Depl PM2-12 2205 ft^irord Si FhieAjlpma. Pa 
•■9121 



FR££ Indy^toei 0ijypr^ nfllaletJ *W ho^* rmrfTsn^n fluy 
eqg^pnwdl rtd s.iine- LOW pi^.ca ua 'a^« iiidutl^el pilrtta 
Tumkav 36PN LrtlChm^k SI. B Jlib. **V t J2t 3 

HANDSAW BLADES, C-aTbrit T^irf 5*wh Arty Si* 
Free ^i^fAlu'e King &e* 6S*t Tidekntof Dr^ve iVortp^, 
Ywflir.a 2*509 



140D Ceieldge Lulfed and DeScr-Cmi Evpry- 

bnng ImMj/itEto- 5+00 MeaieMog. b&k 679-5. FeirtbR. CA 



SMALL FOLJNOfflT Fumflc«. Suppfeea Fr« iiier^ure 
Pyr*r*d Prpjgitl 37J6 SwtTi 7m A-eng*. Pr^fiiic, Anjcgna 
6504^ 

LATHES — U^iTdt — Maximal — Shwlirw Enw Cauibag 
£t 00 Shc-o 5-jpp>es y DO CvnpbeK, 21D0D Selma 
Stfmffl*:d. OH +6566. (StJj 322-B542. 

CROSSCUT SAWS And People- Ponded Tpeie C*o&*wt 
Company T*g Lekynd Senece Fefi Mfl* Vgry 

>3146 

BKASS, Ahinknwn. SEamieae Slerf. **+ ruin^num 

METALS, Ba^i 1 1204. Ciaylen. MO 6 3KR 

BUT AT CiSCOUNf if me !a 'pe IndusinaJ <^porMiwie do 

IWfl +«il N> Ibem tf »], All ydgr EaUfpmenl; T^yj UptofS 
PUmpi & £-ppU* Ipr E«ory Tr^dc E«eryl!nn^ygi, mey np#d 
Inf ln»jni--y. Shdp, Farm ON 6 HCffap *4nbny 10.DOC P:pi5 
uf.13 d ! DrBOOUHa 15V Id 35V Ofl 5«nd 16 00 U S. ter Qgi 
Larger ttuex9i5 Pa§a Calatg to:0*r orfipirvduEFiai &jpp> 
Cwb 3 Port-Orftm &r Whrton N J D7aa5 

STEEL. Aluminum Srase— Siwel. fia r iVip Sup^iea, 
Pens Wme. CEI. RfM Bo* ife3. Cemeron sl 6*423 

BELSAW SHARP-ALL DWKEA3 

name-wand mheela and niBa' lmd*diaae ^lifyiwrt r-*o tn! 
wo* WoockriBjtfetf. Oepl. H2C 2849 Terrace. Kansaa City 
MO 041 M 1 0OQ! 621-66*1 



BLACKSMITH SUPPLIES 



FORGE Eigrt.tidaf — harnrnrt — lOngb - anvil* — +mrtf 
Mo..i - ad biecxaeum supfTwa CaLaJn$ 52 DO (i &!ud«! 
'&T&I order 1 Mam;^ EFackamrth Shoo 7533 Cantona burg 
Cannes spgrg ^1 4iJi ? 



WELDING^ SQUDERa NQj PIATINC 

WELDING AND SAFETY: Ewmpih^ r c in Lib W+l^rs 
laws - fflajO r lyanrta. at aiacou'rt prioea. Gala ^ 1 1 00 City 
Weidara Suppy. 32 k f. H^nvnay ?g Mich^en Crty IN 
46360 



ENERGY SAVING 



iHHHrSTTSAL SfyHe E tortnc Water Hwrfliryim^ wt^en^gy 

ciali pn>^» rxmtil ippr w+Pgr gso. D^la.i Jl 00 

Oh£ E*igiftA*r«g. P.Q. &ij 16911 GrAedib^n NC 

27406 

KEROSENE TREATMENT v CflEOSOTC REMOVED 

Yolj thwt ** &5 p?d- Igr J$ 54 6orr J.;flin FrodgpL*. 
Bdir 936. Waittiun, Nrw Yprk t -5&D 

FiOHT OPEC' Seye'Cwisunwe Hendtxx>i SwxJtiO-96 
Stf Vnfrt. +0 Ml Vnw Rd Cimhiii. NJ 07^74 

G gif inured 

DRYERAIDE ?ecyces dryer heat, cuts beating tear. Sunpi? 
■nEfcalieliD^. L*dtJfl5i 51500epd. la MyanCo Dep I PMi. 
f.O. &o^ 2i&5. Emo, NY SDeti 

r &UAR^EED> 5 *iAVr ewTflGTtS T laS 7 ^S 55 

indu?1nflj product evqils£l*fg iTorrwiSMfngr* Send S6 lUr pi^- 
-»--atoi-- ana 'fttodutlery wedud. 7ri« MurteiL'ig, Bcv -439D 
PlflltieKn Nt Z7D+0 



CLOSE-TO-CEILING ■ FapOLE FaNS - iPeri eel Ig^rty tiei 
tailing Ketghi 6 lo trades to - an twrtcyn wkj*i ■ eJr 
G^nerji t;iedrn; 3-*pnaff mafe* fiyerftip-x. 

3pHL + y enttqge Br»?i gr WbiGB 5 yirMf Warranty 

$145 BlEv- Hdusd, Dep( PM 1 F.O Box 

1112. Bi’nnartm m.50010 Reiglenis add S 1 .^ Taji 

"INSIDE MACItETiC STORM WINDOW KITS" ~L>:M 
Gnaar- Ssves Pkjrrty Sand LSASE Fgr Fr^e Inlgrmmtpin e 4 
M prgdggt*. 5475 Tustgia Unicn Lm Ml 46045 

HOT WATER fc* 10c a day Irtxn ydul wdOC SiCKe 7 Y£ail' 
and y Pu ten ty id n A" lyime 1 Ru* h $2 CO Nfw PSfln* &pr 9S& 
Warr*ff Rbbins, GBcrgib 3' 2)99 

REBEL AGAINST HIGH- HEATING SILLS. tnewnHYf 
fflMt celled (me heiw^lue 1 consumprcm ijfflD *5V inskur 
tan mjrnuBl WilUu-n-Cunv^nnc-. Ba>c 1 Oj Wch'la NS 

6720 5 

SAVE ra* oe &+ Gflfl Hnt Furnace* T^e ima^ pans 
*M«3 Ftar^ls 00. iniormetuxi li 00 Gerry w.ser R4-M3B 
V-roqirf. Wie. 44666 



SOLAR * ALTERNATE ENERGY 



ENVELOPE HOME KITS. Frag Hcg<rtuiB Dr.vyn Ma^j a | 
EtCLOO HHC TIMBER HOMES, RdUie 1 Wake F<y*4l, NC 
27M7. 



SOLAR AND ENERGY SAVING PRODUCTS CATALOG* 
MAT£RIALS| Components Co^n p! el e System 40 Pegs* H 
Secligrn Our 1(J lh yoar 1 Oder Hgm gna sr.'gi-pc - Up* 

ujui:- 1 !' y a l^gakl w i^y^ *Evng nial* Wdei HOuie 1 Call Irt P ! 
603-655 B! 36 Of ieod *1.00 «Kl. SOLAR COMMON £ NTS. 
CfrflPOfiATlfrN, DotfKPO &ga K7 «*nrnw1gr NH 
03106 



^-Continued n*n pegel 



DECEMBER 19&7 I6l 



SOLAR A ALTERNATE ENERQT 

^Cgrtflnawri frrMh jMMdlrtfl P*p*jl 

BUUJO Sup*' W Air scKlt Ctfaewf 200** BdiMtfe, Flaw 
J2.95 MhIlhs' P a AOh 7. SofflfltOft, PA 1650-1 

WINDMILL ROTORS GUfalighl. ^expens** Drewinp* 

n ».0Q ec»; 24 12- Carson Cny. lw 9g7Q3 

WiNO POWER - Genrflfa 4 NOrs-JiT ■ iifaiferflwe, aasy- 
fc^hfJd tyi^mp Irnm nulgru^livB tflfltoOdflraS- Qjdl to Svi- 
■*rrrf a? j b ng CPiDL-^mda ftUti 5* 55 Mai ah, &G» 26365. Si 
LflUfr.tto.S3Ml 

WIND Generator. iajikJytwr o*n |gr*ow4 5300 F-enr rtfac- 
mabori Send ZtetoKMrptrentge. WirisEiWrgy, PM.PO0DE 
941 rvadise. CA KW3 

SOLAR HEAT FROM ATTIC! FurrmC* u^nud« 75-100 
1*1* l*li Anz tarty apr sand 55 tor 'maieria.'^ ngi 

■nstftjctemi. d^-ami - PLAflS-P&i. 560 Hed^ai P*n, 
ftovx**. VAZ4£10 

BOL4P FOOD DRYEA Afft COLLECTOR, WATER 
HEATER AND SOLAR FUEL. wton^i** *pCd*. SrtXl 
52 PC'. TFJ Inc ■ Bu a PjlSt, Bridgep ort GTQfta&l 

ACCURATE T*fi* horn Syr SuraMI 1 Free 
Udiocktf>. P 0. 0 m 6 2. Nu"cJL MeNgtfl <0449 

SALVE H% OH HEATEHd WrlhOui Htor equipment Sd* 1 
£n*ngy HflTUfilOOK $10 95 Andterson CtHledfa'i Ifi E CeG&r 
Art 0**lyn. NJ DfliO? 



HOME HEATING, ElltL SAVERS 

FlflEWCWD LOOS IrtwYS SAWDUST Eflsy Ifl -‘Isiti umpfa 
inUAjcfeoru, 11D.DC T«£ayi ideal. Bo* 223CHC. Shh 
F' anCiKd. CA. 9*12Z 

WOHUjWVNS f. Ir; n 1^ * Jill ? Wr. f, :i 

moke ham*: DfrlPtod fifafti HO. Wqlfrfr*^. H| 1, Bfli 331, 
Efa'mv- d. OK 7*W3 

REMO IE READING CNL TANK GAUCET !p iliVa ■ 

tk)n, RELIABLE! c?«l>. on Item petor, iilcher. wherever 
*39 94. HOC I, Bdj 209, LecfmnGW, MA 0M53 

' tmdUimnS 'ftfl jjon"m|n «qvgLgp» Tr^, ^4 IvH 

An*m*l* Clean, fllkipnl. pfanG*L* SHmp#d *rTy*lgp* ^ 
infar-mR^ Sfamynd. J&7 LqwqlL KJtfTRF, Falls, <>*fl<yi 
97®:. ^ 

DQFTT BURN VO UR HOUSE DQWN r Woodbtfinera, toe 
CHJHFEK Mmj ajm^uiBhai tan slop a tfilmnay i^e #i1h HD 
WATER DAMAGE Used Eiy many protaisional fre depart- 
rranrs Cray H995 each mdudfrs Ateppipg. or wnta to* irw 
intomMion Co«Jwood EHsfpnaaa Bm 3D? Muia, Wyoming 
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Kgm*r„ P 0 Sdk : iSt7. Hete^b. N C 2 t«4 



MAGIC TRICKS! JOKES, 
VENTRILOQUISM 



MAGIC C AflOS. Mytiily Fn«idp wrih SECRET NUWGRS, 

anY 63 00 QDi-rmra^ Bar 374, Fan Ctftn*. CO 43623 

FRS£' YitoAJe Lfledng Ng^rtv Ctfieing 16 OD Jokes 
Tru^i.-Saente SpO-11. HCMiHtjJgnaMin'Smnh C -6013.^1 
Cieme-Ii W! 43043 

FRfif ^ I toslral^ UgmrflpaMivn Pjppetry CflE[ft>Q Hflh et 
Bax4WM LhMtDn. Gu^adg JOlfel 



HOBBIES AND COLLECTIONS 



MILITARY Mftdt-s Cal^^Li W>C ^"B^v &JbW?iplHXi 
JJ.50 Vtrmgn s ftw Jfi7PW Batten, NY 1 1*10. 

"OLD 1-me Soidiei M^ds." t-nere 5ei P^j.eb W^ite to? 
Free Intormwli^yi and SpffCiBl Odtnng.Crelsn^i-PM FO Bdi 

34S3, Lengpood. Flqnda 3g7SQ 

NAZI wtr ±Puuik1ir^ FREE illjdLlradeC CAtA-og Bok 

31224PS. HwalLlu Hawa-i 96a?D 

COLLECT "Sl-S T V it "^tl-ce lpi rry atarle. sel' 

Fgi^gn C-arda Bca ’23 GuAchtI. CT 06*3? 



DECALS, 1M1LEMS, PATCHES 

PATCHES, Detail Custom Uede Free Cfltanjfl 

ErnDitfrTi Bax US. Tapper 1 ?«ha Y^m H59S3 

SAVE &q. &U^ PaJU^eit DecaN. Pina i Facuiry 

Oirpcl F rw CjldlcKf. Frve Pnnrtf E a.xlK7i EmblwnCc . Ban 
BZS-PV. Urt-an N.J G70S7 

EMfiFiCiGf AtO E MOLE VS yO^' Oc-^gn Ld^ m n.mym 
Fniri firC^hiFi widi frima Sg^lhEm B mfihim Dtu flf t^if 
NC ?7049 

fiULlfARf Ftoite Cuatom Entitem* 6 Gedgaa. f G Bok 
364. “M^nioe. NV lOPM 



ANTlOUESp RELICS* INDIAN GOODS 
AND CURIOS 



FflEf Us( to S»noi/4 -&>iieci5r& SOjOOO ind.Bn Amtoct& 
Ptf*. Sw*™. Akflt SMp. Bo^arh Tracing. Rok 

fiflB. Mudreefiba^ AH 71954 

ORCORFAL ftrrtiJ.jn TpHrohene B-’to Fflrtl CatotogSi 00 . *6 
&rtetem SiYto^ Teinphone Ocmpeny Turtle Lake. Wl 
S4SA9 



STAMP COLLECTING 



D.S. 25 D IhcrcnC m>hE ihC^UErtfeg SOuVahk 9 **« tl.OO 

F44* MM. BKWXflL BO* 52 arooMyn NY 1 1£V9 



W YEARS CM lrtieer jiitereni: unded £laies. ever Pftt^ 
a**— 5fit wiir epp^iqltt J«on 0o* CllF, 

fedbe ne _^tnr v«k 1 pfl^j 

FREE INCREDIBLE STAMP OTOI1 0«m *WU Wfl* 
Coi^chdi 1 1 26 an fr^ereril genuine msugu kKMSbi 

b*eubW la^e catoii/ prcwnais ah-mahs, iparw ap^ii and 
much mrjfl AbwiVWY Ffl£E *l>en rpquMlirtg ejuG4ing 

GlKKtoA Dn AfX^nvil wiccNIns 1™ psarnir^r-gn et heme. 
Buf BFN ell dr naAe. 3Dnr»0e arrybnw: S END TO-DAV ! 

MISSIO N D6. Place rciia. Cft 326Jq-Cffra. 

TOPS r 100 ftociu Itf Ftoam 5:em(sq. £at4ff*i*4| only JSa. 
Myslic. Cop? PSl. Cemden. New Yar* 13316 
^REAT OrS 1 , ^ALtFi' BRrTISH EMPIRE 
No Appear*. Send 125 To frjnca" P.O- Bo^ 62 Acian 

Qmand, Canada L7^-^J 

1,0® DIFFERENT WORlO * 1» D^FEREWT MONGO' 
HAN BEAUTIES |)J S ATTRACTIVE APPROVALS [PIC' 
TQRIALS). -CANCEL SERVICE ANYTIME. ADUlTS ONLY 
□ DUOE. BOA 132D-MJ, EL2ABETHTON, TEHNESEE 
37641. 

HURRYI JW Dihere^ u.S . Sl.QO— 5® Fja*pi 51 m. 

Hamm, 34*6 Summrt. M^eume AS 6321 1 

36 Ll-S- SlMnps 50c Fpw i-is-ls Aedwv#*. J-SH Op.. Bo.-, 
14, Wnrt*hikt. NH «6Sfi 

PEKNT APPROVALS ah torttette 0 *TaSTAMp£ 

BCs 5652, JA£K* Ortwlln, FL 22207 

iTf CCHMEMORAT1VES honor JACKIE ROBINSON W4 
1 9W OLYMPIC OAHES. 2 r.^ day obMim on cacl^elM 

Bfiv,bc>es 51 5U KM WALSH. Ektv T«dte*»r». h|Y 

10707 

FHEE Wnri Qysiiiy Aff ryvaa. Chepmans, Boa. 4fl7>G 

Galt EiC-jrd. Michigan 49053 

CHEAT GY £!ea wii i li III purt-haie— \r* Urttod SlalEi 
Bcgn^jeeiB and Menfl fc?1 iaryice Sf^d 15 e to handing Tna 
S^amg So^Mqije. P Q Bq^ 466. Ma d wi. Hi 07R4 0 
FfltE ‘A'lxHesan? Single ana ai«fc Phca Gala 5-.-. 
4f SkK*5 31 » AMPBOO B*k Zto56P. Si Loiri. MO 
63136 

BREATHTAKING BcauV'ia 50 O^IrrwE mini Mgrjfri pc.- 
wnaig Mmmern^ar.v^rt only 51 50 wUC. rn^ tom^eto see 

fippi^la Pegode. Rea i^iP Sidney. Qhc *5365. 

PEhftTl Approvals 1 flege^iew cetalogne'' K*w1#r *'6* 
42nd Si Sen [hepp CeU S7iQ S 
UNUtO HAT IONS 3 Compete Mini Setg 254"'Af>pmuai5 
C^n^ie. POB rfiOS-JA Uke Pietd. F^nrto 3Mfii h 

50 DIFFERENT Qid U.S. bnfw^r 1«i and iMfl 5l ® 
Ed Fl&jlh 423 Shvpwd. MiFrUWd. Ohio 4l®7 
“OLD OS yii-vOi OH Bu? 5355-:. 

PhiedaipftrftPAiSlIi 

WOFLD wide Slemp* mdunied sn tocKo an approval 2s 
anp jp TRUST STAMP COMPANY. PQ fea i<X>P 
ArtUtol N Y 11435 

FREE Sjrpr coiert/in -sem w.m apptovalB Ciouln 1 764 
Ltotfin. Sen franciBco 94t£3 

in Dflerent u & 25c. A«KPvas Bratfey. Bok 4Z5F. 

MUInlh.Hn. vAggna 

BARGAIN lbOVtold-^icfl Siemps 3&e Auproyaig 

G P-artfl' Bn» 143, West 0rgc*thpd VA U? 

Z.DOfl.MOSiimp^— 1 WC^ntriM — fc Ead; Bg^ 

4i4% Gfierborn. 4fl’£6 

BTlJNNiSai HmVeAUtTfUL MI 1YT p’iCTORtALa. An &r- 

torenl Oily ?? Oeeti wrlh Alt'actJwe Waidiytfe Approval 
vaNSYAM Oepl PM-12B2 PO. be* 1 i2T2. Cft-cego i^oib 

60511 

RUSSIA— 50 J>llerffnl In-lijffimj Many 0&Q5 Jyjl lOc 
A|XKdvah T^i*ret Phileleivs &r+ir Cny Ngdh C^mlFia 
27344 

INVERTED EftRQfl J 1® D.tTrre.x u Mrf 50p 

wih fiiui J™-K!a Luray P.-Q Bo* 7066 S>lv«r SCto:q. MD 

20907 

SO T&PiCALS 26fi *ihrKi regueahng io^ pr-<?ed aperpv^i 
$t*wfd K^r.l a?K J39E C &ck-nghmm. WA 30237 

PENNY Apgmvd's 1-2 3? CK SOimpa 179® MhAYm 
y-H Jamdl, DA 32935 

FrttS ICO Cenaoa wim nrqy w! nl irwd vvoe Atfipr^vai* 
BnniT i, P Q. [V:-h 56Q7, $jfn Mainb CiM 94402 
LDCK1 261 WbrM stamps V 00 Wdhd^ide Appr^art 
Ktoids*e HflPiabung m 629*6 
ABSOLUTELY FREE- 50 dffl*r*f! BriUtf. Cdbives COiL 
MEHOHAT1VE5 Apc^bvals Gbbesiamp^ Bo- 60 0. Sact 
ME 0*072 _ 

FREE U.S. Mini Sel Afprbvel9 Htttebund, Bdk *667 
Santa Clara. Ca!iftHr*u 95054 
CANADA. 50 f.Ple' M! 25i A^ir-jv, fc ^ Oi04ftv Bor 1-C 
SA'md OhlanflL Canada N7T 7HB 
WOW :ilj Ail Z'hi>r-|| ll-rn-.rtr.;,. ;.>- ^pt" lO ; I «-l: . oTTT J 
genu-re Germ w Comme™^ w. Cer^iiwra. Airmens. «^n 
Va'ues FVee Sg CiAaidg Also toi* S»mp* frgm->y jutotttv^! 
HrvioB Soy whal you :x* ^fli jrn ^Inrv^ picrrpr-y SendlOb 
lod»y' Thank Yftj. JarfcsJWwr Slamp Co D*j7. A'.22Pif 
PM. Jamrelcwyh. NY i*70i 
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tTAftflP COLLECT I NO 

ffrtt, Fd* G&n STflfflpa *1^3 &My Repress fltortd 
^pfc^^ia Cdtic^ Be* Z36 Tft'iosMw. Aifi 36tf76 
2035 Diflmr! Fr^mq?n Urgt ‘Jo Emtfi G'eei 

X-UAfl G-*1. It 9W AtE Bern 236 rRH auee AM 36fl7g 

0LO USED U.i IncxynMrBflSfl iPJTBViy HgrqJ If? Vvl 
Flampi ItX «Mb seeing insuring prewntahpni fcpm 9 
Lngw I enable iour^s k>rr1*jy E^a B*03i £. Kinh*i?pd 
4$4BfrWl 

?00 [Ji1f*rrKTi Wcpr:d!^<fcn PlyB Bcginnor a AcfcqmmIi fl 4£ 
r ^ to l^p g*himpr« Ohip431Q6 __ 

FHEEi^Kj Sa^ain CEtlebg ■ How Edttjn l^r>j l^uPtirK^ 
cMui^Jim including LJ % Jl ^ V A ^'ainre, pachar-i. alOLHT* 
ACufeaaOndi and luppli** Ailb-Prt* Sla/rvi lYQfh dls? dMffirtl 
ieiVice Buy only wNar you like Rfflu!" t>a;ance cn&rpl^ 
Tiwih you. Janvestoe^ 1 SlB-mp Co.. Oepi E 1 22PV 
MiwiWlowr NY iaT01 

K$ pclfp-IKi; U S Stamps. ■C^'n'nptfni;. Airp, P#g Wp H?y. 
*rtuM. Qnty SI 9 *5 Cusjc'c. to* Z3S TpUasiw At* 

MCT 

IMG Sumps iz cc 6ftX) J6.W CUdoh USA P r ^ye^ 

Uf^PT H2l Fleming Richmond. CA $4604 

FREE 50 spncfl viactnd approval*. Mcrr«*i i0fl7 
Mrriand. Cm Mpy, N J 5S204 

11 _*_ Ml' H T Ptart H toi a *, 5 1 1 00 . Ap(F<wpi %. C Mp»rtl e* . 1 ■ 430 

Newman. _ ajt d-hwxmJ Omi 4-1107 

MO D 'i^iJtni Auiclw-dn Slanpi 50c A-V AOftnvAla R.G 
Sales. Ban 1066. Jamaica. N v 1 1431 

FREE £feney 5e! -ftftiLfis: A«KOyfitt A^L^n 60* 525 

«<lh?3Od0fl. NJ cook 

U.S 10 Mmr tonrarnoraftlwa'S Si OQ' AppiWiH todon 

GiUW", &&C Nf^o™* FL. 3JH6 

WALT Cnaraelers p'av £ occer ' ■ Doninca latest 
Bi'OO^rfld Commemofal^vna Free 1 Ap^dValE phi* 10 1 
Sm William Owns. £?o Rare Raypnswpw] w?n 
V r «gifiA261B4. 

COMPLETE rrmt Uy Mir ^ 1 >45 il ■.'SO i^l^Bn rfqu«h 

idgWOrl^piWdp ipprfiv^ Ranql P 0 feiJiOE**. CMUph-. 

Tt-adb 



FREE: WOrtav-d* SUf^> A^4-Puab Ah£rv ftuc 

Z416BA .'HVJit-i'Wipu^ lacuna *623* 



COINS^ TOUENff, CURRENCY 

FREE: WORLD COIN BULLETIN AND PRICE LISTS. 
HUAFIC COINS, S.F 4M. POlNTE- AUX- TFIEM6l_ES 
ftMB CAMWl H1B OFJ, 

6>fi*iflp| hrt.-nJ! Errey C&na AZ 00. oah 

&ay^n. lOQO Unm*- dPhflVK 1 C^ TwinffBfw 



CAM ERA! & EQUIl 



SELL TOUR PHOTOS Learn ^10 aim Sy V aryl how nx*ch 
l^j'li Mrt S*r>j £2^0. C TaynBof 39iH Part SlrMl 
Huh*nM£h N J. 0760 1 



PHOTOS & PHOTO SUPPLIES 



SAVE 139. tVe* f'hLUC^'.iphjJ Citldcg - 15 mn, Si^PT S 
Ignnrn Suppft0H SL^wn^. J+2-506 WeJil, Ctoge, 1L 
60410 



BOOK BIHPINQ 



RE BIND TOUR DAMAGED BOORS. Wrtti t tw cpmmprv 
feM'S alia A *0*1*1 n*dfl 00^ pnpu fphin InctxJKJI yoj II pc 
able 10 hftpyjis+ioyi^JrtqlreiriB Iflrfthingoip j cnmpfct^ r^n^ 
■ruf PH:.t1kix> c 4 EirtOyl at H id P M 1m 

Ji ?A Sendwdereip Popular VaonaPCB. D*pl. FMC 12 b^s 

ion. Radv Cl^ S^ip vprt. N ¥ tfliQt 



BOOKS A PUBUCATION1 

IMPROVE YCkJt CPfiiffi F cr $iic±ain. Happirq^ Frre 

Dircua' Oesciitisa 400 Sair-ifr&novanwM Bocxi hfernidiwi 

Fuililln-Nt^Tf Som IpUftPW. Fpr| WBryn>e. InQiflPa JBB5P. 

COMtC Fix Ooi^bfa. Cslflkjg SsrxS li.PO 

Kanf^i^ ZapDAiM !46f6- M^i^qroji Option i'*inps (HHI^ 

AVOID MArL PJTFAJ.L5 1 faptjrsonf^rt &'■ dpr 1 ir ^iivi 
Ititt Ftut Dirp^iVi MQM PM5 ASS Snypf Spr:ng?eid. MO 

fifiiOG 

NOW To- £a™ SSS On Vni# E:iKHrw: &■ ■ ^ g& Slflle 0“ 
Frayiifrir Publitfllieni, P.0 0 cm 233 1 Jr/insnn Crty TJ^£ 
37K?i 

MOJIET SAVER 1 HbL^J^^H.^ BOgK H^dnr-d'- c 1 
Trlingt You Shoi^d KnoN : 5*r>d £3.i5 Pm 1*yi* MPO Boa 
3273 Vgncn^v er OC VB& Mon&y B*i> aufciAdhrr 
PUBLISH Tour E5odr ! nur tvJKWl^l AdlbO 1 ^ iPubtd- 
4y . beidl-V bbOka All au^oCCi rwtod <o 

^■iiltfd boohiei Am? hw "Twiu&cdp! icri»d Dart*dn Pr«i, 
Q*ff__PML 54 Fifth A^gpuo. Si^i- Ypfa 1001 I 

' SURVIVAusrs &mk CBlatog au4^ £1 DO K*d *^ut' 

McOpn«L! CM A443N33SG 



pudli&neps overstocks, bargain eoo*s. z.oco 

Trllw. m Su6(««f! Ft» CAtltoq: 

Cl*ptK>flrd Pyipury, QT QSfll* 

FRCE^P?* Prep^^ flij»hC4«Krig 0Bl^jf|?CNn^ M<T}Kta& 
TridsicKi Dupe 63, 46 1 Thu-flCii' Rr-nd Rocwt^r N.Y 
14615 



OUT<N Prffl BOW Foy«. 5#ftd BoW»^. 5 1 

Vlnpk* Airy Wnrw.ti. ^ V iOW> 

Pft££ GOVERNMENT MOMET arti loans ibf 
hou&r*5. Mwf-OIT#. EdLKHlkXi Ovir 'SO ■■Sfltng* 1 S3 M. T, 
M'ffhefl Press tkiic 364t. Afj(?a Smito* Wlimn^ton, ^ C 
M4VJ6 

1H3 BOOK. SHOWS HOW fO SlJftVIYt THE ORrtfCAL 
B04 SUCCESSFULLY SENO S3. W BRCOCE S.SO» 441 3M, 
hQuLTWOOO. FL 4»>S 

TURN Your ld*u Into Rig Hx^y" Fr» Derails CrAflmMh, 
m* 6306. D*t n 'Pw^Z-EZ'. PXevelta. GA 300C6 

EUROPEAN i.ib^ urdit' pul^dandi^ Sir tial* S3.00 Bus 
2041 FAF. HOTO44P WftSl't. TA-M4 Germany □ MOO 

SAVE on sin *F*D0fng PrsmaLra 

txitJM^ok: iBems The Riirt»# Cotwwcbon. 0*pt 

PM:. 477} k»«vcrveh. Ad«. Uich. 4$oni 

NIGH MIL EAGE CARBURETION quarterly 1 5-12 yearly 
■sample c_*>py £1 0 1. Reno Sales, fljymcmdvdia. Tk 76560 

A uYo 5 li D □ E S f Gk PtKt r ^5^, si rTr^rt-. e 
mi Free tamegue. Wrie C impend ALE Dep. - PV, pus 
Z?\fi P R. -* 5 . Ya^nxjutb. N S. & 5 A «9 

FREE »mtT7VttnwH Ok wJm Bs^Cbuifl HjfQrvSt Tg 
Choosa Fiflm WKiporr 16+1 LOffifcaftfy Rapd C.+y fi. 

Dahplp 5i70t 

"hap P IN ESS rSJcCEa s" W EAL? H~ lllw’lrST 
edCB4aK^-11JOO.M:J Gbtpijr H.D.*2 r Btu 14SA Nrtsuu. 
M.V 12'za 



"HOW ig Rpdug* Vgir Fgo^ ^oiLi " Sentj Si Si Am^ncen 
Etdryyny P^blx4li$ni 76 U^ki Pjurih Dr-vu Akron. Qho 
44-113 



FREf Cplatag Seir«3m3nw*mcnr PSC 9ox 

E27ZPM Auitr T«.«a 7A762 

MONEYMAKER ^na Sinftia WAyi !□ f^": W^ Sig 
Cash vit-'id 56 ^5 Par book j SiepNan Companv, 2205 
MsBon. Jn^el:. Hi-nora -604^ 



PLAYI > BONUS, MANUSCRIPTS 

POEMS, Sdngi W^i^ed Free PiKOfdvha Pi^isning 
&0iWw4y Muiic PrpducrxJrts. Bdi 743ftPM SoresolB. FL 
33576 



MUSIC INSTRUCTIONS • 
INSTRUMENTS 



POEMS 561 TO hAite NasaviIIo Muiit PrpdVjrt<ini. Bg^ 
400D1-PM Nk^KviPm T«h4«BM 17KM 

PIANOS, PLAYERS, PLTMP dHQAHs’ RsDuid ary} repair. 
•Cn^-cfl c- ! How-To txx^a, SZOCsretiffidacle^ VeM^Pfcu. 

v«tii 11 *Ftw Ysrt 13SS0 

SUPER-SAviptOS Cuiiar 51 i”f : ^ v ^ , s^lPorta 
Pesais. ^otiphcoek. elc. Free Ctlabg Si^pr-S^Mp h^^ic. 
Sot 5-14 MorgaMon H.C. 29 M 5 

ACCOR0H?H Tgp Brtndj, CfTdgwoE, 6uy Orecl" I'emfrn 
dflui Trebps Ajrpp?ivl Frw tvgfti^e PM. 

Aceordyjri O-Ramfl, 16 Wei: 1 9tti SipWl Vgrt, NY 
1KJ11 

INTEHWATK]*IALC#l**pg MakwWff aa-mak*rg tepairer-i d 
siiiiigHd mNruitwma. impey^ #wds s put*. Kce&sonas, 
-■*5 Fih* Oarimin-f^YidB MKrtni. v^lpf, fnlH^i. bPJ¥V*4 rmd 
bo*s Send 26i tty caiakq 1D% Crndu Cedin^iv will br 
enck?&ed ^martHsnai Vidi^i Compm^ Lid Dept. FL, 4025 
W Biewxlerfl- Avf ioS^Cfl MO 2lZ!S 

POCKETSlZEO Flip -Iran wft- 25 -r-js.'.uiiftd Cgripr Q horrid 
Sand S3 ft] To Jerry HWdOfl. 936 N. WfllnuL AdK 1 DanH» 
Illinois 6 :fl3£ 

MUSICAL Irnstume-Ts Hoi una! inffediulo Pnc?i Amp P , 
PA Gear Am. m^rixneniE ixiqe Sesacuiyi Sam Ash, 
^lMMi 5 lheJ 19^4 600 6*5-^15 NYS [21Z^ 347-7757 

ACCOR(HAN& r Ckceiavy Aerardtano, pm^ Fr^* gn? 
tbi ir*„ L VOTrdiDo l-KO M«f*-PaA *4. Anifl-ilki, TX, 791 06 
I606I3SS-31M 



FIHGEH-&TYS.E GUITAR: Mitjn Msy . Step- by -step, piay- 
OY-*to k JKFi itQue. FttTy pj,gi gLicis. ^us ^jpoigmenr S i 2 m 
MONET BACK GUARANTEE Hltarmrfl.E^ £: «0. if^M 
W4ti i-Lmhm* FlNGfft- STYLE GUITAR, 4&3DPM, Lehi, 
Utfi 04C4J 



■PUCATION i IHSTHUCTJOHS 

fltPAEflCgiernesn fcvJOtherOuidCc>‘ Ca*nfng Eimipin#nl:. 
Lftfirn K>w In Y*ur Sf4rb r im* Prgven Home ShKly Wflt-nod 
Acc TKj^ed Srfioo" Serri Fnr Full Dewan N gw- MoUem 
Schooifi O Amence. 253S N. Bh Sfr^ei. d*# pc. Pngwiii 
AZ640M 

FREE InlflrmalkX, nittiA INptANA UNIVERSliT^T^emai 
Oeg*ee a^ Corretfsotvifewe PrsgrEr^a Wm« +misn« 
Unrfersfty &*en Hall. Bloomiiigwy' in 474C6. Ann- _^n 
Cpnage 



SUCCESS-. IK Pwr. OUthirA w ThFUertl SAtffdL M*Ad- 
bwk a ITp.p PhfcttpNy , P.Q. Bdr ISfrA, K Crw 

Swdf*. N.Y. THIS 

BE A DETECTIVE You LHfn Ou»ddy b ^ Ew^y ^ Hem. 
Na College or Emenence fiequaed. OpkPna. Eflwddft 
GWei Scb«H ^ ifiVSSTIGATIO**. Bof 1§iM. MA 

0233-3 



I flfl s ECONOMIC RECOVERY TAX ACT My e-ple^wd 
3 -hoyr 6 css-sefle a&jmS 5 bie?^ 10 % + t) KP£H- SMOKE 
THEE ENTERPRISES. Bot SocfiMIt *2 S6PSS 4$C2] 
991 -6?M 

SPEED LEARNING job Skill. Rigging Crane Ho^lmg mv 
hope Sling Operations, Oafwia Si. M Hee^i r, P.0 Box 3-1 S. 
Ryder Bi-ilwn. Bnsokiyn Ht 1 *234 

SMILEY SHAD t SEAL Juhrljr"! KW4 iwai 0 lb= team- 
ing 10 tjblracr ,Tiu7^y. add. dvde IDO Mala SZQU 
L - t3c Eelx in CaM | Srnad. Uepl PM. 5 6fis Peabody. Lcmg 
Beetb. Cam. ft»0& 

PIANO TUNING PATS - Piano Eunmg - £ «crncxKi cygtn 
servicing. Learned easily afl Nyrw Ffea booiiiel "Nflw B^inl 
School, P 0. Bon Z91 53, Sacramenlo, CA B56Z0 

rm CATALOG -LCARH AUCTlONEtfllNGI F u n aref 
p^rtJl % thnrarihpi aviH^btn ^4*^41* Ayctqn Se^pft. S3C 
E Gairtim 5 1 Bsi 190 D*&itttt6rtC 2, LB^Brtdbjrg, TN 
364S4 
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AMERICAN J£T SCHOOL DppaAWtt F*M-3. 0*tof, 
MGfitflna 50633 l406i 349-2tOa 

B6ISCM WWUWDE'nilUOE OF AJJC TICrHEBR IMG. 
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CT 06415 

" HCCTCUE - ALUMIRU11M otfiKi Bcrag. lr» - seh tar SZ5 a 
ppgnd Fr»t Ihluunulijii AfTMKMTi, 1020 Lt«'1y. Bev 127 
AtaiAfidriB Bay, Niw YOLK 13607 

RAOW QREYHDUNDE Fo- S**e Tax BheHw FHwt 

Iripnnfl Greyhtju“id invnAnafiti, Spk 12, Wnnhuiffh ^VH 

' 'iMilSfiDER OPPORTUHITY - Sell 70 

ieporlE - 10OT*1 peorfd Frw hnqjiry - Nawlrfta. Oepl. PMlJ, 

Box as&4l. Lto Apgrtt*. CA W7? 

HUNDREDS if ^crttfcie Fqi Ten Hdiri Wo> Week" 
Gusraj^leatl H&™ Hl--s.i^h &a^ imrnwjialefy 1 Free ■ 
rn^Kxi -AHV. ii>iS-Ki2 itaafteo IW*ji*fl74i 

START MAILORDER S UlSTRE SSM MOW?" Ffl EE _ GUHJE- 
BOOK! h Maluider. 1424 hri^hh^PH. BilOXi, k^assvp 
395 30 

RCCt)fiMTK5H JlWK AUTOWTtVE BATTff^ES, Huge 
tiemand cumIsg prolfifltla Mtf ol/vitv* 1 Free ripon J4M, 
771 PU. fleKSfl Ground. W*»TM>ginf1 TO 
ATTEHTlON MECHANICS: OWN YOUR BUSINESS. 
WORK LESS TIME, MAKE MOPE MONET. Send 11 50 Id 

Ne*-t Lalwr PCS igo. Rewrw LA 7pQgt 

HUGE PROFITS ppsaibtia’ PuecjhFr ni»a Wjrrts - pafl 
1gt 'trio > no eiperAnc* jilwI flails. Si 00 T*a« 
Av^:aces 12B21M, 257 NW 93 AWU. Cval Sghng*. fl 

33065 

3.40S Hon*yrngKing CfcppOunil^? 1 F ™P Qin^ury 1 
Dynannca Bat 13B6G S«^. Ctio 4t224 

SILVER recovery f*ghiy ^oMatJie Uubu™. Ewy 
Fim Oettila CALIN JOi 32 To Wo Hd Spnng va&&y CA 
SggTjT 

HAKE 3 TIMES- YOUR COST? MufdiedS el products G-HE." 
To^a. Novethei Carded Merchandise Oy*j 2 lOOdPera. We 
dlraip-fiOip. Kl.M firings gia-ircalafeg relundaty* cn firn prier 
ArLmdei. Des?t PW-i£2 PH. J. Byhl, id. SJ3i* 

UNUHITEP INCOME YMsvfali' wflfTTJw MULTILEVEL 
MAILORDER cftttrfuhffy Free- -Oetruls. ‘Krdwel D«ec PM2. 
1200 Dale, WouiHt.-i Vriw. CA 9<0-1C 

MILLIONAIRE reveelB ha* average wr&or cer \ftf rich. 
loo 1 Easy meihod— Sur^shtne. itOJ M Samii fl™ Seme 
Barbara Caftfemia SSKJS 

SELL BooH-iiy Men JttFvpudM Ln^jigreFipe. Pflregpn. 
344ht4 Fqrwl. Cw Lw Mnnchtf ji 

DEALERS nppdee Men wnrntn, preduci Bueryck* i£i*i 
5#ir>* SASF 10 DRR &:j 4705?, Towlfa. KS &E64T 
SELL ADDRESSES 1 3 flEAT PR oVh"fc J IN AfiVAHCE] 
Government Sousas Regaled &efai-s S> DC bus 20c posl- 
■ge The MA1LR00M. m-i SdChJii Dr £t Pelersbtifa. FL 
33707 

HUNDREDS WwMt 1 Home H**ng ei^iRfs RiCHirey 
Ftt. tt4 Dwp Run,, R.c. 2te35 

50* SUCCESSFUL MAIL GRKR BUSINESS KJEAS 

Free irfldmuirfln and Cir4l0g. HAHQ 2319 s*h*f4 
flinghanln^ N.Y *3903 

EXCITING. L 4i:^ B4iwn*n Arifr-Gr-arty R-Sbi Mf^eytiKk 
Guarehlet. 15 00 MO&n*i*lxe? Boi 157 MM t. hansaE 
67101 

131 COMPANIES THAT WILL SET YOU UP COMPLETE- 
LY LITTLE OR ND INVESTMENT 1 13 DO HOVE BUSINESS 
D1AECT0RY, BOY lfflS4.A2, CHICAGO. Il t«ib 

BUSINESS IS DOOMING. IMH with J35 M W* man. 
1W+ every Week Cliamng Wnd^M Como?«rte tian-up 
j hanua SO DO GuB^ameed. GAP. Box *30* ■&, San 0e». 
Ca 92107 

MAbLORUER. S*U 70 Mo rai mining rtepadP — iMOn-i 
PToIrtl Ve^ Box 334. Hivier-a Ai &t*42 

I MULTILEVEL. MAILORDER ,nlnnr.n‘nn VM 

5urPhJ>t. to JHJ-hr TrurteB. CA tbrjA 

HUGE Prcffli Ptra^iDlfl SeiiJ>g Plow cv Money &wke 
DETAILS It 64. DEM BALES, PMOO?. P O, BOX 508 
SULLIVAN. Wl 53178 

1300 Pei &dy Regirfdy'* PiaSeGip^ Ymnchin**) Bepflir- 
mflrtfrn|Qy Sw?0«l. Fwwtam Fs»e Tro-mrag PriflenedT^m 
lpry Gl'iSii Wckt Syilnr - * Bd? 07D. Hillibtirt]. Ort^n^ 97123 
1503| 64Q-227B 

OPPORTUNITY P "50 MOT^-Mahing RefKfU DeldiU 
F«ee SASc NAtFGRALCOtlSUlYAItflklljHfimrckAw 
Ol^rK AL :iFiWX Alt Tnc Gtenn 

FANTASTIC iwpRlt.bijldihg itpon shows you hOw io 

gup'hly tlAd ydu# mvn rherity nAkn^tiuiirtoil wnh Ihleo -ma 
tadhea^tal Rush bftf y 16.95 W ^Jiinftfll CdOfcunama, P 0 
BdX 549. Amoral. N Y 1*225 
SILL SIMPLE (WOfiMATtOfl. Hkjfiy PkaliW Ewwi- 
enefl Uninraf^Hary 1 h-Innwirh-HB &7i 50H MOOieret. CA 

ajfMjJ _ 

PROFITABLE tajurtM? xl he™ mtuJI invHlewm hep 
deiail*- TTk7YiM.t. 6S3E Hoi#, T w n Falls tnafe eiM’ 

EASY rbflTTJWE-Bj Id-Tg ttnm flubinfrsi! Free D«*:u, 
SwehlCO. 3200 W BhdQft. Surte256 r i>Sdl PW1?. GklflDoma 
Oly OK 7Jl JO- 



AUTOMOTIVE Ctvpmtion fiffian unufi^ df®wturwy 
Prqrfil*t*fl p44h CAh MW 132^000.000.00 anfciAl- 

Y Btfbbiding'ie U.S flaventmanl 'flporL DatiHaia.DdreWxJ- 
*M3A &3J1 56E Seine, N.C 275*6 

ItW.dO a fray Woleseitig. Fite Bfbcnure. Thoi™ 
Cornpeny, 2H CeMr» SVflM. Han™H, MA C2« 

It.JKH Wevnlv Heme Bltutou Diteoeiy. Bqt 2G19-PM 
Pitw York, New York 10163 

EARN ThQuwdd? w"l> A M op end Bfdun. Oeinrtg, Bdit 
3712, Si. AuguiUn*, Fk>Ua 3206* 

A TRULY HONEST OFFER- "I make im Y«j 

P0O\ + PidH — Nd Large InrtnDdnr, Cory EMeryihing In • 
Ca-TiM Se ■ Ai BaJ-s^rs Rea UarKeli. Any free* And at in 
ydvJ Spare T ime! kvn Sells Usefr. Wrde F tv ftae InParmatiw 
JuatSend *id 8upinflit& Style Errypnap*. &yd talreweS and 
Tfl: Edward W. Bometfl 2E30 SwtfherJ A™ 
O^anfiKi* MY H5T2 

' PROFIT IMMEDUTELY1M Uik|ue+ 

Bl «*ne5S' F^Wt t-JorniihOn: NormecO. Jt 59 35nd Slreef. 
Ajldna NY 11104 



MONEYMAKING OPPORTUNITIES 



LEARN 5m*£ B^afiesi— Make $1 00.000 plUK P ya»r 
Bi-ecvd, Mate £73 00 Bd £ ’ 00 00 an Muur, Tor .^crmaLcin S«dd 
19 5C id Z12Q Hasee II nvud, Api M3. Hpffnwi Exlaua, ILL 
501 95. Mafiey C>deri -Only 

' i XTRA’cAi iT^Tbi] ^ " a aTm^YOu" P fR E lT 
Id Oppdnuisfy M*$U7fle shows you ho* *ih sueeetL it^nei 
el lotfdy'a emrepre^eun Wnte QppdHijtxty, Dep*. B07. B N, 
Mrthiaan Chicegp. 60602 

WIN an SUM WMhlnes! Hjp la" bnoAM - □verenbeMl - 
Send £3 93 la. 'PatofYs EdLen5f«e. Oepf. PM. H4F E 
^-Mlfway, ■ J&, GlendeN. C*al- ?i JOS 

RECEIVE LOTI OF HALM We ll Rsd you wrth lOD^iol PLt- 
iiBTOs WhoPesdaera ^mportars. Firms Wantng Home 'Alcvv 
erp, Wailed. £cc Send SJ.Qfl. Mespeir indtstnos Draw 
491D Fedtril Bulkseng. WdWWlflr. MA 01601-0491 

DUR COMPANY WHJ. PAY YOU to use out gudrar^eed 
pnoducf^ if you wiK spread lhe*crd*bw?ua £a££ Tally Mpi 
to Si-D. Timtwieke, nC £ 7»3 

END YOLM* MONET WDHRtES? Amazing Sysiaro Re- 
di^res No inveEtr^nl GuaraFifeed Lega . Free Dalasis 0 
UJfWJt FinantieJ Servn^*, W: . to «0SOi?0--M. Mif Tii FI*. 
K 16 & 

VERY Profiiatie- &ea1 Motsby, hw Id Pew Rfwtojr^pna H 
m?r-ie Slap &y fnfVuclidin tok.v Check or 

Mtrtay Odor Td. PhiHnyaphi. Baa B301, GrHnvill* S C 

29504 



HAKE Qv*r 1£? £0 *n ngi^ Sp^J» Hme Kl mrtm* FlgCfi*r 
Si'n^ ■nd^airy needs s^nall W* IgrrvSh all 

udgipri-ieni end *nd*-h&w! Fsrticjlais Ires 1 Wne. HoCiens. 
flcom RC-2-LP. 1512 Jarvis Cn«eaflo, IL 6Q6Z8 

SELL CUBIC ziflCQHi A JEwES???S5i5ffe' CKifcneah 
Law free* Dwails F*c*t House. ZBtOB Merria A>e . Uniw 
NJ 0*055 

' OVER iSTSi BOOKLtri ~'PmoiM n Qvri mt 
Otiai^d Csnaiag . . Ru^n li.OC Ceuugv, Bdx flO"76, Las 
Vegas. NV 8S1KKHT6 

TURN H.OO0- No 110.0M O Mpt* I 1 BMh 

Secur* L**m none, Wi-he: Sonnse. &o* M5P£. l-UmRon, MT 

£ 9 fl 40 



CANADIAN MilltYiS in rYt^jl InsUnl jrVPmy :i r Ornia1ief 
WMe tMiont DepL FW. to ID3&. SlaSon Cl Totixito 
C^deMtT JPJ 

AMAZING Maneywnahw- 1 New Plan ELViga T«m«ddii 
Ouich. fYof^ Easy Rpprtn Insirucwna Ad Nu* 1 V2 oo (Re- 
lurxtatuvl ^eebee. to J5363, Sl Louis. MO 63134 

IMAGE l-OO-OMnyw mrrjiilprdflr j Hi nnhnp y&j Free 
in^lrgdifin botitobt CWAnKrtW. AI IXirSkirk Raw Y^k 
1-4048 



LEARN tfp4f^ni.flr repaii 25 lesson oourse. pans naialoi 
M5.00 SafliBfacion guarflNeeg r Ani«Y. Pi2, Saxckituro Pa 
J 406 C 

400.000 BARGAINS ESe-Ow Wh0lesa'4 F Many F^se 1 Lkful- 
dafcons Cksfewuls Jofi Lute Single Sampfw Fiee 

Delpi»t WuddwKte &?vBamhiHiBers to 730 A toend 

Miytigiin 4 S 421 

EXCITING 110- SZ5 HOURLY ^ic^ytvb. IMuSiial opporturv- 
ly making fissenidlinq pnodu&l* dl home Hofrm &e*ef 
42 SP TU'JSOW 

POWERFUL MONEY MAKING IDEAS, easy Yy anypna. 
FREE details. Cto* FUblishtfig, ifiFi i t™ne Lane, Yivtia 
Unfla. CaJitatniP 92644 



AMAZING! - £0 Mbnuy Mil*. -g fleertna D#1*M, Plus Mwi 
Wrth ClassiF«ls' Fiee Moneycrall Gw&s Cfl 

!*4307-0flHi£ 



SPARE Ifrna iDdurm /i Vinyl Rrspmr Hi*gn dan-jrid rroarni 
r W* 'vLgpty ovtirylhing- DbTjiIi true Yin 
M62 Mbmre^i, Chicago, 5D61B 

{CphtlnueU Em rent pe^al 
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MONET MAKING OPPORTUNITIES 

700,006 BARQNHS BELOW WHOLESALE. teMpICr 
Uto-chtetoiae, fw Sample*. Ooeeouis import*, SurpLu^ 
Will t>d&T. 121 Hcmtw B^rnswa Frw AH EH: CAN 

MONEYMAKERS, fci KSePM, Temp*, FL 33674 

G£T RlCH-M B*VW\ L B* wT-arflei du«s — frhgfl Caoh, 
CteCM 1 FfiGE'wp^'H' WpfcTW<r1-W0M.12 Siln^B NY 1»10 

FANTASTIC earnings iftilinfl hOffl hotr*!! Olter *ulh 
5Hmp«l AfMmssixr Efrvwfad* i,r p 3 f iti . P-3 *17410. FM 
Hud^J^.>L33Jia 

BJMPEFI STICKER PRINTING DEVICE- Oteop. iVnpte. 
Partes f>*wdwteil* Bumper. f*O0 Z??9-l (K). Tqmp*, R, 
33622. 



MAKE MlXtey Wiling flleftl nnici Whdtei** tflLitoQ 

$5. (flwJwmatoi. ETDO OwpL 5». Bo* &40, Oharnffiain, 

RY. i 29 i& 



MECHANICS ttt.OOQ Vfl AND HONE THAT'S WHAT 
WE HADE DOING PREVENT AT WE MAINTENANCE FOR 
COMPANIES- VOL CAN TOO* DETAILS - H,W. 
LUBHnUTI SYSTEMS 185 ALDtffE BENDER. 43408. 
HOUSTON, TEXAS 77 QW 



NAME YOUR OWN INCOMEI NO SELU*tO EARN AT 
HOME. GUARANTEED. MAKE FORTUNE. NEW BOOK 
REVEALS SECRETS FREE BROCHURE! HUD 
PUBLISHING, BQX 21114-1110, MINNEAPOLIS, MW 
flstn 



TURN vnur ld*K ht» By Money! F'fiS Oete'ii Craflmart(. 
Box ESO§, Dept. *F*M-l2-92\ MenatPi, GA 30&&i 



HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERTISING. BooWfrf you how 10 Hart >W own &uii- 

Wi -WT1 Ctewiftod Ad^prtnin*. ONLY 1 1.00 FOR BOOK 
LC7 - [1200 tduftfd tetondacM With ted natter;- H.E 
K APPEL POPULAR MECHANICS, DEPT. PMC II. 21+ 
WEST 5TTH ST., HEW Y0RK, NY 1M19 



J-UG.fH WEEKLY RocyelKiy DritaaSed TiteS al Homfl 
BASE LaValbpI, Box 5364. WeftMd. MA C ID&Q 

EUROPEAN mm udei fw&lffiebortl. SiH Inate i3 00 Sc* 
2041 PAM, HaYMir Waal 1, ft*5t □ 3400 

PAVE 1 BUT direct" Ha* to mate mawy cp pa taMy 
oocua many *scou^Lad send Si 00 tor refundable 
8 a#-. Bo* ZZ6+. Pjwcofll. AT 66302 

EXTRA HOMEY Turn Spw* Fm? Hittfty Inin Mnney 
Rogart Shows Haw. 53 00 POalpftd. 7*foW Sates 54 Motor 
Amo Lie. famvnptWi. N.y i 1735 

MAKE PVC PIPE FUHNTTUH E. Begin prelilaMa home tou ai- 
hfru wilhqut titenenee 1 Free report. JAM. 77iPF, hh'iic 
G rawto, Washington 0660+ 

IT' 5 hrft* T«J *emed row to tiunJ yDur l&rtWW. R« 
Aih TMinbiaing Be* 241-P. Syiaeefle, Ohio 

45779 



BIG lhCr*ey te3J. M yOu- name i :K*ppty eva^V^^- DariUl 
$1 00 JL& ERlHOflBes WD 1. Ho*. 339b MBdlcrd. NJ 
« 0 S 6 



FORTUNE. GuerAhDnd.f 1.00 HarurdiMt MofTwcralt.loc. 
Z350 W47P. Denver. CO B02l i . 

BECOME WEALTHY! IMtohk^B Hawaii Ahh Fi« 
oeuila Ffflfi* AM^Mn-12&2£fM. 257 NW S3 Av^nu*. Coral 
S*inngs. FL SOOftS 

GET RICH "I The 60 i. Yaiuade FRELE ilhl . lon-iLtj uf Bd 
by rh®on«i Ofifiiico. P.O &as< 25&A Livemwf*. 
Cfl 94550 



IT ART Hqwttriri WIvMil*^ Today 1 "DeiflUi Chnmvi 
Co 34 553 Hh Si.. AtUNa. Ga JMIJ 



GAWF^n^iriJpCNNKVWiS* ra>ift™fihD(Y .**«.hS. Home- 
woia, Free Detail* T &fi Hughes hmI, Shoey. Pa 
1W55 



VAN Al 0lartq«kJUid Cr^ &rod Sl0&fc GinJi B29, 
MuhiKnO, WA 94275 



ONPORTUNtTV Swn A-^jid D*wpp^t™m Fpc*r 
■bc?yr MoneymaAlng *4! &Yy SI 00 SA5E Opp^TuOrfy 
bn<rtM^IIbfri R1 1 Boe 44D. Hu'rvwLxrf MD 20436 

NEW PROVEN Molhscta Can JAftVi v-3g ft UlhbrWir* Jysf 
0 Shod Mgnlha Ago UmdlftofUrtl, ELijnfi^tofl UNMtoiUry 
Serto $1 GO TO Midwest brehiiE'es YO Box 1 ;-fi&4 
@fighlon. MN £51 02 

FREE unccm*! 1 SetfM shepa reveaf h cm you ten bcmw 
dtonav. ra-aiye^ rt tor uoy SS00 er mose yeertv 1 C4-H 
S 9mm. 3 M 9 -PM 2 W*rt Carol. Phonrei. S 5 Mi 



MONEY 1 YOU Can EARN 350 PER HOUR, t My Step By 
Step Cirp*t AndUnoteunn R+fteir Gi^ae Ripair Bvm hkAre. 
BUttoNa. Swmr am Mm Sfllto S 3 &5 .MSrthw*rt 
ErflwpiflH eox 1242. vo*ma. WA MQ7 

HEW - BIG MONET, Bust InlOinaUfri 35.0Q JFJ. 9165 

Vinoeni, BtoofhPglton, MM 55+31 

SECRET McDttd PhHnfte. Prtfi Free D«*fa, SONCO. 

2909 Trfrrons B. MK9W4&1 City, OK 73110 



163 POPULAR MECHANICS 



SPECTACULAR PROFITS if PENNY STOCKS! The Pen 

ay Stock JpumM hWwipecw tftef* kki™ co«rase pd Lhii q«- 
try bovvig nwkel than an YOMl In- Deglh Pub- 

1u r 4 Arhdes YaEonHlN-Kjn&wn JoL^na -sIs fhi 50 StochalXi 
7ht fAfitoua-Peraw Prchles 5 000 SlecH QutAm. Mil- 
honaye inriBmaNn Cd ted <6 Isa (W, And Much. Much 
Senff U F&f Simple U> Pige Cr>py The Penny gf^h 
JOwnW NewSOie*^ 0«r£ PMC lt23 Broadway Now Vprii, 
Me# tmk 10010 

Raise vtt v m overnight *ch 1 Rfp «5 53.00 co 
Bonwi int Depl PM, 6G4 N £v*ce. Compton. CA 90220 

iJllEHPLOYEGI H%irey«is ca ^EjneymaeJig Opporturs 
IrQI F^«SrtS0fm|riiOfi:BMQ Eflterprws. Hot 6 i £<l Hrtt^npt 

DW fJnO. N?K 2 B 6 _ 

TAP ■ Ucrw-y Matnq Mar^rl yvt Un.^Tjq hoi M'IIiocib wat 
i-to td Bip^^l. PKmh Pirn' details S 3 00. AVSA. Ekji 546, 
S^me, N C. ITgTifl 

CLIMBING Ud htoFA^ U M? Sf%«45$dldi fiJLi\yM CHtoF- 
t-jnrfy " Ada. Delfli'i IYm Dcfd 62<ti *4 Mi on, u*x Pent, 
Nih&4 60302 

MAKE HOHEV WSPARE TIME. Evn fiiwoiM conmaH 

■iisri* BTI a suhsrnpfion repc^nlelrvelgr lending meguctefl 
Fpr *r** drt^ii. -pond Itoii ui t'h you unq pr\J eddrew; te 
POPULAR MECNAHKB, &W AB-S. 256 W 5fi1h St., hliw 
VIA. NY 1031 9 



funrrs-CHmcHiLUis-Ftftt 

OEARmG ANIMALS 



amazing pfdMo; t io mo T«i*r p«=m^ ^ahjiis kx ^«h 

and Bwfflna Ditp.li - Si 00 Amm^ Anggrp Mpa* 12 , 

MOMiftB £ 1533 . 

hjuse nSSSiiSSS^mikS^ 5 pS» SnSi fwi 
Hde Si .00 Arnencan RattH Aaan.. HI, P D Boa 426, 
BhxyrHn^o p - iiiflcne 4 i?Gi 

SSV&UbCH Mor4h PMn raitvig ratcn* ter us. Fiae dcra-a 

Wiite 5 RaWHliy Son ^asflPU *+jdBiXL Oh* +4238 

OUARANTEED Income SiQ DO [tetu^diEte? tor I^MBiure 

CtanGhiftw Box Mfta AriHXte 0520 + 



EARTHWORKS, LIVE BAIT 

FREE l.*mahirp Ruse F-a^wprme Grt*eis fted mrggWa 
— 1QQC - S3 15 6000 — $42 M Pr^lpaid wrfh Frwi 
on How and Where to Se4 Cider Fr&wwfOiT?in Fte^n GA 
3 i 7 flg 



OF INTEREST TO ALL 



MUNI FAN - Ad. ii-^fljy e SwirwAd, B^|i.t-> Huinea, DhtceS. 
£4 96 Specialty Pioducla. P Q Bn< 2529A. Cell iy ftonda 

1S+++ 

YOU CAN win Binge And SwispstohM Centers Cofiate- 
lertly'-Ftoe IrtonT-itOn Sheffco-PM 1 2, Son 7G&5 Coioraiaff 
S^irga, CO WW3 

Af RICAN wTHiite iSSGClfe^rp AnpwjKfTd YwSlO- 
5G L.J HlK. PO EUj. 20939. KirwB. Zer-itji 

WLFC L EAH ARMS FTIE E Z E,"1kJwT ca .r' * S 1 

PO Bg> i20, Ftewndete. Wl £4974 

’ CLEARER DEWU5ER ALL PURPOSE p££*7*a 
Oailoni Cc»ra5en|reit. Sflte. M TJ. SpeciM^ Prtsdvcts PO 
a&T Z$2$A. F*h*i Jj44i 

VACUUM CW#t Dwteit Prm FMw’ Ra^bow 
5349 95 Kjtby. Fitter Owef Cwnperi, Deiiili. ABC V*£uletp 
W amhpcne ?031 Bumtf PR. Awalir. T*i&a 76^7 

^RSfi prorvjflitytei AiDiiiite, Cenoed teKeia. Swreoa, «e 
rnrormsfiasn Biury Pi<&Jic^itMk-+7Y 62nd S^eel Snx^V 1 
NY ni09 

NOW, Yau din draw FREE. - Ccimpm'iu dfi?nr;n pl^je 
tmy teoft&n ii*r Difine^- inm Bn^* Me h'.tyre - PM 9. :'m ? s 
CtoWhSWOfli CdfShi. CA91T» ^14) 953-7452 

MDHEY Ma:>igemanl i6dLce Dattfi. rnoeei^ SfNVga 
THEE Dawn. . ?DbyS ASHKtfM, 231 B 5™JnJ Air . 595- 
13, Seettte, Wash 96121 

FREE CalaLv Bend &sir Add^esaed Btampna Cnyunpt 
Teiee Twin Drawer ^b m. La Porte Testei 77571 

CREDIT CARRtil Fmi wsy 1 OuBranfsed- He-B^aaiish 
bedcxMM. Fthd ntortnaliDn Cfl I NalKjnai Cmirtil SrtnyfCCS toll- 
h«4 2« hOk^a 1-6D0-Z27-33OQ tiltfirOn 5Q 1C*lil0rh4 
reairienb i^OOO-792-OiOC extension 5G i 

Stop smoking. &*r>i 37.co Hr^r, 1 irxtoi*r.«~6 
hgrth IndMn*. OWlhome COy. Ohli. 73l« 

FREE CATALOG! Prwecy, #war^e. emAoyrnerl, Cretan 
tirtSHefni? Oie ttogKs na^e rin so-uftgns WnSe In Eden 
Preat. 11623 5Jetet. Ben flilO-FG. Fum-ilain Valle F CA 
9271M 

DO YOUft KNOW F your crtidnen a si’oes i«ellyin p^bpvrt>? 
Eapwnced 1 litter e*U eoay-ln-learn lit check procure 
Guarahieed S3 96 TUI 8c* 98. Rf 4 Ole Hirdmg Ra 
F'ankim, TN 37W 

CREDIT PROBLEMS 1 SadCredH. Ng Credit Baptftjptcr 
jLdfliiminLLjirt, Dimlrte. I ngicne . Keeping Yw FrflmG#4mg 
LmkM Cflfdl-7 WE CAN HILPI FREE Detallx F*Whcutf 
Otviouttehl Depl \Q2. 6m 2W. Bdston. M«i 02122 

FREE cotetog of Lomotete Survival VYitHrtie&i Sysiani 
pto Krtj Rndifd. 1-4+ Elfl Ifr Dixengg CO BUd 



EARN E^r& cash hxn tc tops and iifteta H 96 Seth# 
Enfl*Fprie»S. 0O1 343, Mftfign, tgwe 5230 2 



OF IftTSMST TO WOMEN 



SEwiNG E*f y PMtem Aneralnrn - 32 DO - -BeeN^]. Ba^ 

344 }. Ywnpatewn. Cta 14 ? 12 

' GtHLTmCAH BE ALOTWVOREFUN AndQDhece H5»w1 

wtiirt &+ 4 Ftama. Thit dne Ccnr*i epiri W aeay itnr»gp 

anfl Mh rt; in * wMsenn Send S? 25 idr den to: 
Popular Wtecha™. Dept PMCt2.Bcm 101 J. Ftedto Cay 51a.. 
N.Y ldlOl 



00 VERNMENT SURPLUS 



GOVERNMENT SUFPLUShJEEPB-AUTDMOBILES- 

?tck,jpa -526 aO!- 80 a,oao-ilenHiCtwitle 1 aOeiKbanf-htow-Tb- 
Suy-Ynur Area- 12,00 DISPOSAL, Sox 392-VX VALLEY 
FORGE, PENKSYLVAHIA IMl 

b! cTpROFiTS F ROM GOVERNMENT SURPLUS' Buy and 

teHii govu^rniepi ^«rpiys ter huge prettta 1 Corhpf^te report 
Ipl? Hg* lnelj<1** diredory, ca*i hiiton*j $2-50. 
UKHfewahfl COi(Mrrttor>. 25 6^^:^ Qiirt, Sd> 4fl7, 
NMhpnrl, NY 11766 

A-E'C-P-iS, T ^U-C K & hfnto *30 DO. -uaorta d VemiTn 
Govemmerit Surptua Typewdlera Boarti, Ctothmg. Dm^xeta 
»6cVvy On How And Where To buy In Your Area - S2.TO 
SurpAJi Dvgm're. Bfja 9-3-A. HoJlang lAc^gin +4423, 

MOTORCYCLES - JEEPS - HElICOPTEM — AtFT& 
MOhileS , GOVftftNM^NY SURPLUS Crt RECTORY — 
HONEYBACK GUARANT1E- HCrw rthtm-Wm 33 
Intortriilkyi De^anmenl 112 . Yodaiat Balding 391 3 , 
SgfingEwtd. Maasachuwtta 61101 

GOVERNMENT SURPLUS MAtore a* rtema 1 tn^toding 
Jeepal tow aa ic on doeen tvn i cdn+Me Difeckw ev*i- 
^te -■ 1?W iguerarttewfi DfBPOSAU Bcw 191 P?UMh 
WASHINGTON. DC 2CG36. 

GOVEFtHMENT LANDS PROM $7M ACRE! HameelH, 

terming, vpicahciiinjj, n^jlmenn Land SuyFf * G jtoa ' ptot 
lYaUtowkto Mrngt. - K-®. L#*, 0QX IBIOT^L. 

WB&rnngton, DC20C36 



1442 Sur^vi Army. Nrpry ptore4+ pages itLmrvtedcatetog. 
Sflrtd 52.00 Ruvet. 3037 N. Clem, D4pt. J-12, Cntoefldw H 
606S7 



FREE GOV'T. SURPLUS Send 51, SA5E u StfpLa', 
P 0 Bd)r 4S126. Aliena. GA 3*369 



GOVERNMENT SURPLUS ' 1 JEEPS 130 601 600,080 
Bemj'CflfT^iliJnfloffXTiafionVourAfea LAftCeST OFFICIAL 
DIRECTORY. V? GO ^i*Dr*ntemll Sir.-ptoa ;A21^I. 4$» 
VyiKrmsin MaT?WffiEt, WAfiHH+GTOH. O. C. J0*1 6 



IS JT True pen C*n buy jaide ta: $44 -00 ItwwiFv the U.fi 

kttw*mm*fip On Itw 1 K 4 GUI $12 742 1 148 Ejrt 

7133 



LOSM 1 ST MAIL 



CASH Loans- - Borrow by man up to USlQOO 1 Approval 
guiremeed" iTP-P M. Bp h 837, R UudenJate. FL 33302, 

BORROW tas CGd nvemighl Any Pwpwto Kwp Srdeft' 
nneiy* F»*# ReKrt' EkiSJesa apMJrCfi. £Jns lf)73^«, 
lrtoiftfiepe+3,, lixiann -46219 

MONEY Prc&femr? Free Book deecribee Lawtt, Cul>, 
Gdvf-imenrt Gharris. Olha: tsneirts. eveAiUe to indivtouolo. 
Wnte Aasooetet. 8 gh 98-A+, BraoHlYh Mew YhA tl2tt 

BORROW FROM IfOMEl Any arooum, ary pverthwn&e pjr- 
pus*, within 30 dayg. Gompeiriive Fletea Also, you w earn 
iuhafluibMJ mfififln* as A Mtmey A^rfl Ng £ip*nence — t>*n 
HdkJtfi NaUfrr.il Conchy to nndt twary wsy ddawblff Nu 
Gimnucea 1 Free Details. OFC. Dept. 1D-C-12. 1145 Reter^if 
Ayanya &anston, flhtxte Utand CG32SJ 

BORROW tioa-M OO-BOO 1 maleN Reply 1 Ce-signeta! 

RitsU Slamped Envatopfl! finmcal Box 54 a?i|PL 

Rtdwflwn TK7bM 



BUY IMG Ffit Secdfld MortgeQ#* Daee* Of Triii. Ooo- 
lrett* fciyefaere in LSA. Lewis Hamiltwr Rl. Palmer. Tajcaa 
75152. 



CREDIT RISKST 5dfvii gfb&I prtfiwmi. regarf.flusi gF your 
peal history. Ad now and moeive me^cn ciediL cards in 6m* tor 
hoiidjiira- Service charge only $14 IS. G3WP. P 0 Bo» 731, 
Mil+xirr Now Jo™y 07041 

3LOANSI On Segnaiure - To %' 00,000 s Any purpose 
w«a: Elite. Don 454P, LYrttetidk. Nny Yvk 1 lH3 



Divonci 



WINNING iniomwiOP. $1 00 MEN'S RIGHTS 
ASSOCIATION, 1 SS0. Foresl Ll«e MN 5M25-61B9 



AVOID DWORDS Anvm n™ *3.«. Tonyway, 3W6 
Uh&& JbduKm, MS 39299 



PERSONAL 



HOW T-a K-c* Tn* SmoUmp Hafrt $4 00 BemantJ'H 
ViBiuhm. P.0 B^SfiSPM, F*iton Opiewate 17^3 



l Co nil rt u*d ort nail page] 



PERSONAL 

jCCLnHfhfrt from pr*t+dkVfl yjyJ 

DATING SERVICE and,- spar in.i ‘.in, pf^wabla 
MTU as unbfri^at to *kj£JD0n BOOLl poop*? tonplele 
inUruclKm* and sample \orma S2&.-CO J Wtdou, BOi ?£i&& 
Tucson. An ion a. 65726 

FttUWCf YOUR OF«WS“^1h^^™nen[ **d fou^a- 

Kk GnuntJ Frw Dalai > TQU-FM 12 . -<52 PCH, 

B«&d\ ClriptfU 9026* 

BIBLE Question!! anajwred. Stamped anrtlap* Ovw. 
IT 1 S J StorflHr. OeftOft Michqar *flii 9 

~ COLLEGE DE-SMEB BY MAIL R^mUkI Uniye^fl>es 
uftW Miy-accrediied flaonefcnt Waaiere FH.Ds f'w 
rp^Mjing Efotails, Ccunsekiq, Bo* air-MF-tS. Tu*m 
Certain M&M 

UNIVCASlTY DEGREES BY SPECIAL 
EXISTING Jot Enpansnea, £dueaS ion A£.m#v^n»-'^ Fagi, 
Meuptowro Call ten-465-1 ?Bi ! & Write, So* 13*51-713. 
Gdk*T*u*.QH A 32 H 



fl EMAILING SERVICE 



CALIFORNIA REhiAlLS Si 00 v*c* De-nw. 9o« lftjz 
F*J. Sjrili Ada Cx W7D? 



CONFrDEw T ial *^!i fleceiving Forwarding Man Dicp, 

Sdi 16039 PW OfiwHfc. FLi 3 &K> 

PRIVATE AUDFttfii . ^ " Ms - 

FpfWarO^. &&F 561A. VrtOd Mail. 021 B6 

SA5 KAT C HEW~ KN^ ^’*1^1 "c* m r a Bgy Ipi. F«nv 
LAH#, 5a±Jf4lLrwwi*, C4n*M : Afl 

UNLISTED ADDRESS- Discrwl BPd ranWe^iaJ Rema* 
II W S*igl* Mail Fuffwarfli™] Sendee. BOW £ Main 
Warsaw TflflAn 7 ?C 2 S 

MAKE Guff ADDRESS , , YGhJR&r iDrira SME 1 
#Ofii_DwipE. fflPP OnKfta. w^'a. hp'^ 0409G 

REHAIUNC ?0e For* a Nhig llH.M yearly Ccanan^ji 
Sop Ml. Epftrala. Waihiroldn J 

MEXICO Irjr^ai-Jriy OSUHrUD^lD $1 00 U-ILfl 

tSTOmonlhly &f. 2-29 k, QyfldaldsAra Ja**£0. 

fA5t CH5CRI 00 V.' T A**Oi,i|il*v P D 
Bok -San Antonov Texai 7E216 



MISCELLANEOUS 



FflfeE RECORDS, IPt, Pr^FftOWdilAibLm*- *?a* Da1*n 
MujrtL.as^Mi?P^fljn, sportgiifrpd Mato ones 

TELETHONS SUPERMARKET” All PhOfl« ard ah«h- 
d«. tfinciil Ygun«ir A Saw SSS - FREE CATALM. Tin* 

PtWio Ckrrtpxny, Df*v 1201. H7( <Wdffl«J Dnv*. 

Or*, CA 9*063 

PHOTO ID, Sw 1*3 in paste A'i elates pro^i^n i!* 
hftrt- GUARANTEED- Sard SS.QC (2 SiOOO-. ohCtei ’iflnir 
■ttrtU W&M toetflhl. »ttJN ay^a CptWOWp CARDINAL, 
2071-44 Ernmcn, JAtidWIvHle. Flurda $2207 

nm IQ CKTVICM10N CARDS 
OUAHAHTCEDfr SampxN 35f “laaccc ’3 dk 346 1 -fti 
Prarttw, R I C290fl- 

ORNAMENTAL i^Df. Uesi^ni Book dlKM tBfiulirw prrc- 
llt*J *»fln5 fef rsAm^a. COMdim. fl'C- FrM LiDerplure 
CuwndSW. 0 C= ™a&„ SflM mkpCny. UlJdSiiao-OOOE - 
- <3W1 &Mih saw wegj 

COLLEGE STLIOEMtSl— In^Wd™ yOu^ grade*' — He- 
Cl(4l*fl--30fc '0JT7B top4lfl — RvSh. Si »— 

Rmaif-th. So* 2H1&K Loi Angetei. &W2& SfiJl JH. 

ESS 

POKER WHmiNGE frpat MA hOif. Lmrn 0ppgnp<^ -r-«- 
Uhee Sfr'-iLi 52 SO C Tpymcir l^nH Sneei 

HKfcen&KW. New Jersey DT60 1 

fLT a UFOf r^t ufO KAeaduaihr Somi as >1 -Pld* lm^s 

a^tlinfl ihfl a SauBW . eye calcriing Eerie Appear- 

•r« H.HPnt^nd Boa MJifi, BeiH^i WAJ&m 



_ WAHT EP MI*C 1 LLAHEOUt 

QOLD, 5 tfw. PtetSdum. Moicurv. Temeirfh led. Oioi 

PtsayM Pr» cidojlflf Tem ■-■*■ f>.o &o 101 

Nwwrt, MAoffO *2 

SCRAP SILVER CONTACTS. FOHK|JFT CONTACTS, 
&lwr SoJdc^. -Sterling, odd Feared Robe^ LeiKian. 652 
Wynie S(.. Eiuirtwin. r*j 0 7KH 



NEARING AIDS 



HUGE SAVINGS E d- dale Qealif- Mi -■ 4H. FWb Th^I H-d' - 
leuaa Wdoletiate Terms A'radgM CbM T&T F<e* l eoo 321- 
i2i2 O Lsoydi-PMC floo^o. He-ilD 

MALL OflOEH biifmg wna haiT cn hearing a-da Monld h 
6%ii flee Iw Bop 364 epiag+po^. -0»i 

^REEHEAftWG AID CATALOG Save ^symsi'WrtiB- 

MiPdeySivBfi'', S5M-PMI 2. Lflngdor CpJrtgrmi 

Sl»a. NOT =ot Id CtA4d«dia. 

FREE Hnnnng Aid Hug* S^^ingv. "Jr.- £**-&; nan 

WllCell Try Deferg You D w 1 D?r^ 132-X Bnecinpo* 

fL 623-10 



NAME BRANDS at diSijchjnl piDas LaBanwi Cornpany 
HD7 WwhfiglCKi Slrwl. SeailDQfl SjTinga. NY 1206G 



FORMULAS, PLANS, ETC. 

t&.flOO ^< 11711^115 9 O 0 pgd ^ar d Coriar $ 1 4 0 S A $ 1 .95 Po*S 
«ge FoamijiK PO KB.Q03 F| LauderflaiB. Fl 313 '0 

j e*^T^ 7 Si" 

ChK^ga SOtSO 

9LltP!LE - FORHMLAS Gra a T*u Ir^r^riJsr:!? Wnn> 
FrbCCiCdi U i-fit- 53.00 h-Ayshi 3oi. 2^ StJiaburY Mtila NY 
1 K 7 T 



MONEY Waking Chemical Formulas - TfNOl> 
SANDS! CATALOG tJ.CW tREfDNPABLL}: OWAl Boh 
IK. BroddtfU. WScOr-sn H 0 M 419 J 



SPECIAL SERVICES 



INFORMATION On anyllvnj. fa*gjsan fleseaicti 

Spef?ai(fiis. 60 - l 5 Aood&Ci. W-dcOsi* varX 1137 / 

HOW TO MAKE MONEY THflQUGH CLASSIFIED AD- 
VEflTlfllNO BwkW y&j IHMV Cv ur*d * 0 i^ 0 *r. tu_-pi 
nr: a wiETi C aii-Vd ■%ds i C’1- a- ■■■.]• DNLY tl- 00 FOR BOOK- 
LET — [35.M ra^dAtiL- #dh linl Didur^ H.E 

KAPPfiL POPULAR MECHANICS, DEPT FMC12. 22* 

we§T srrh &T n new york. m wit 



HERRS 

PURE HEH&5 Fwm Hi&f&ry a Fiitje'e WMe V* FREE 

&oen CQmm^P HeriH Vv Ojinr^iX' ii!r. HAp4 

Alrrj G^rgi# 3 !il 0 



BETTER WEALTH 



WEIGHT WATCHERS E-fod T^» dd HcOutt^n 9dd re 
n*^ H«ppet. t^feiiy hiits Adtiie. intends* ng. imDf/nabvTi 
end f niu y w‘p. Sfti^ieccon Ouerenie 0 d 6erd S& 25 fc= J. w 
Chidhn Depl PMQ Cxnlrl 5^>4a‘ 

STOP ■ SUQKING ■ FOUEVERI’WIEE DMmMj 
C^ idcn. 3764PM MAfhwetl &Hha-iv OK 13006 

SMOKERS Keec Ybu' lurigi Cm&\ ^l r EK!vu i'lospiMia-' id 
lAloiT'aiC-d SD 30 BOk Si- A.. Qo^nilbyW^ 

Ontnrfl. Cen*]^i MjW z£a 

" FITHE«MWTfll>ON Made W- 1 *! IhCKPEmrYEt 

Greiirplftn rfw LIFETIME Knes& end Ni^r-n^ £*rJ i4 ge Id 
Ber^o Enipipfiws, 36ftJ , -PU k Fl M T e>5 F L 13S03 

SLlPPtD DM ■ Non-SurgteJi Hospl* QuH«Denl1 r wC 
■ JO"- SukahIm Compisi*] delars Send S 2 W 
HodgKins PO Doic 293? CeirerBea<^ 3S4«- 



FOR THE HOME 



BUTCHER BLOCK KITCB&N TABLE- frjiU W* Oifl^irrtd 
i^GpOidgi tftio far pvjrntynt? FhrjcxfCv^P^ds ffuMac lelO 1 
II 75 £eryj Dtelei BC POPULAR MECHANICS, Gepf. 
PMC 17 &oi 1014 Redo City Srarer.. m+ Yodi NT 
iQ T Qi 



GARDE MING A LAWN CARE 



AMAZING MEW HYDROPONIC huTO plUVV q r ZmS 4 DO 
Dtei^ inusify. Tytoora aulOwrs 5 sq.;* r B rool erej Penr^g 
pl^U SLild P| fl n l s 7 SJ. pnfermalujn Si M 

e^m&OAp. B*I 913 T*rdti*-i Tgj 773 TJ 



FLOWERS, PLANTS. A NURSERY 
SUPPLIES 



LEARN Landscaping fl! iKirnf FrM E HMhSfl! LilWrfhfl 
Cvi Mr ScdO«t i^dl. A- 1 8. RS 1 ti^rv Awye . Lns Angrl**, 
Cfli.'iidi d 60064 



RECIPES, COOKING, ETC, 

AUTHENTIC SPAGHETTI SAUCE nfo neMbaHa Femity 
rp^pe. S200 BonJei Fnier®nse5 OeP 1 0 252M Ch*™y 
Qnvn VwlFll. Dfl 97467 

KICK IN IKE HEAR CHIU HortC- 5* 00 ^ASj-l: Kipi. &Ot 

an se indtopmda™ ctue wta- 

~ BEST MEAT LOAF. Oiginal RWiCle. 8 1 DO SA5E . Bbn 
LyixJoftvilie. Ve«TKMl 65051 

GRAMMCA'S- hixne-'i-iaje Dekaiua ChKiKed Stxip Rec^w 
And Othgf? S7 Drt 0O* 2Jf STJg l Winnipeg. Canada R3H 
LIZ 5 



HEALTHY. EASY - 10 NATURALLY SWEETENED 
DESERT RECIPES WITHOUT SUGAR. 53jW E iwMe 
Dartiel* P D. 6 dp. 20302 . San Dnga. CA SfiiSQ 

SCURDOUGh hkv? 9 i_- b1anA r . d-u-lmi, arY3 
Si W Sourdaygh. PO 8oif 1KJ-1E4 San Ankmc Tk 
745 1* 

~ COFFEE Rmiw, 25 Gmal Chn $340 0^44 101 3 
Ha?ii'd Kaum*za& W^niRnn 460Q1 

DELKIDD5, dLHPtedudfl iausige- Rnti^i S2.EO F mnz 
eFitetpnsw. IflOT Hon. a L&JIB. MO 61116 

BONELESS FV*ad PHe flwi&e 52 DC EASE Pe-WKson 

?S 46 0 ryrme»» ChiCW M 3 l 



100 FAVORITE GERMAN RECIPES $*nri 54.00 TO 

RECIPES ten 189. Eh ftwr. PAnn. 55G30 

Fl¥E"^AT™^T1lJhm*» Aed^l Ycu Ldto Wfighl 
52.56 PSflf&ierViJi^pcHli.P.O &^4l35l -Si 
FL 31710 

DELIGHT FAMILY— IM^ISS GlJ£STSl Hd^y fW 
fwn S5 00 S*SE Dehcaow. *24 Ly™iQion. Sewe^pirh. 
MO 21146 

‘fiSAS Chin ■ ■ Qlhnt Fi^y Reci(?*a - S3 -DC- - F L L de . Bo*. 
5012. M*x 4d0ni VA 2ZB5 

“S^fiET 'Sijper Prr Recipf- Comfihmesitj gg^ameed 
Flmic 5*y*if 51.00. Sana S2.DC- A SASE. MafldMilte 

Fun *, Eifli 3fl0. Mai&fr-ey Par*. CA 91 ?Sk 
BARBECUE 5*ut« CuftrtQ Ham Udcte J*ni 

Secief. Rreifjes. 53 00 Jim Martfii' Bok 

6049? H« M|. TW 37206 

StEfi flflEAD - rnr'v CuK:b Mc 3 ui S 2 0 C 

Huihv-j 7610CrrtvsiO*^ Dnve, AUt SM N Cda rt Sian, SdWt> 

C 4 rfakrtA 2944 K 

HOlf5 fVip-vi Spagrxitti Ssuu. L Q.vagr-« GaccijflOtv 
J1 po CifljJis P.Q Fte- 2S0»3 Sposaw WjuA. 9622B- 
6 CHA 



WINEMAKING, BEERMAKING A 
OTHER RECIPES 

MOWI BREWING FOH AMERICANS. DevWl Milgr 1901 
flibv ^ ||^ *^ld Lavishly dlioibeiled C^aplirj fihudwaiw. 

and iLT^llHigi br|TW, J Hg CHlML' ky home 

prewrng tjre'»- ri Q idy«<f*nii, oifraet eQu r -pmtrt far 

qrJf'i butir (^^aq iimStfl wort llWTl gfbfl -meA; making bfler 
wwl ibdilfig : lamrwnfcat-on bQKUig, agmg and aerYmg. lager 
t+djr-j aie^. probfei'T^: Vie Scewef t oaserxSar UmM ?ippen- 
diieawiftom* dr swung tctl+riiSlB rn^ilwder pru^e^-iny SA. 
ar>.f &in*Sg ^rvalnf Amerit4n-6rtfitri wei^ti idd flwJ- 

*w*S ^os^n,. <4 hmn: indoi S7.50. 5** Bfldrfrts b#5*. 
FIRST STEFS IN Wl fc EMA K ING . G. J. J. @tKry. Nuitrtj 1 hw;.rnil- 
usd eoerna khI 1 1', up-datet 1992 edmo^ MtMVti by 
*d*rilh^vn«-(ft wiiemaking nnttiding-erfer, meadl. 

in YfruT l>,>™ Over 160 ■ecipw. A V0fy OW ipl^E work 
S 10 W Bnm tooKfi grml 30 dayi. A2I 'Dr..m priyilages PMpxv 
tv VIEA, MagHfCard. c4»ck ar nw>ey e^dar ttertdr&gon 
»k_Hji? I fV„ JSSfl ,kiaep^ Avfriuc CaidtiMI CA 36D0B. 
EXPPESSV- ^ I Idkp^i “v $flv4-Ma>^y 52 00 LAj-.mi r&c- 

■pe^. PaanfrfrBC, Bca Kd6, R«KlWd, H. SI-125 __ 

WIHEU AKERS^ GHnliaNeii. Fnh> ilLikaicd cm\B\oy -dl 
Sjprnpiw* BuH 12276R MimieVQlia. MiruiaadlA 
56*12-0276 

WINEMAKEHG-HEiflMAUHO^aASQttOL. Fl W Supp|.- 
■Jeiaiot} Yus; Equipdwnl CoMinenlai Bqk 66015-Pm 
ndi*-jpoiS ind *6264 

OLD TIMER S HOME BREW 4 Ddy Fleece !d$udwJrt* 
F?om Grc«rv S-^iroa 65.00 TO 6 oh 526. Sw*e1 Htoma. OPS 

97306 

MAKE DUALITY BEER, Wide Frucala^og village Slore 

Ban C- 51 PM. WBBiDCfl MA 02790 

WNEMAK^RS-H£ERM AKERS— TiS Cisaiog— Fas( 
Se^wifl— l_a-T3» Sesewon 1 Kmua. B® 7B50-L Imsependenoe-. 

Miaymn 6JQ53 ^ 

DEEHLfiVEHSi 6tw Amei «n *^0 £ urt3p*S 
ple<e fcfis. Equysmemi Sups^tea. FREf delaiii (Xanai^pwH 
■lhc De^erlmenl PM, P Q, H n'inhey, PA 17Q13 

btift uSi^Wf r&w ynuT &*n 'SellPOLe 1 Cne^p*n*iVfl ' 

F^ee CateKw Oeaf. 25W3M. k*n»inp p.v_i-.g*^ 

PUB UBiUNWO IWH Ana J ikbfl. F^wl Etfg 

me rrt rngrydier^B r-.%GuMniB*d SP|-Bdi7fi4.fc* Chap*: 
Hill, NC £7514 

' FREE ENCYCLOPEDIA Winemaking 0M,rr7Vflkins Sup- 
plies, io^prrterti Vigr^dienn Vjmgj. P.Q. Soi PMT498- 
HKheil^ NY 11615 

WlNt MAKE RS-B EE RM AKERS F^all Stocks. Fast Bar- 
wee, F'te CaWOg ffBn*n $, Bgc 2S4D. W* y n*, IL 40*44 
"^LD TIME ftEER RECIPES Saiistatan Guwanistf SI CO 
0-J P-0 fc™ 1 J2. Irfld Mo^tain, Midi 4900 1 

‘ WxAifid^P^sd fiitiM'ivoti F(hi *. Oenii Ctftte i. 

0&j M, Sherntan, Aikansai T?iM 

“MOON SHI N I M AK IN Hey. IjiTrvBdYa. WcboAMl 

Hnm*Cf*#ing $2.S» |«rflMn3able! Gpurmay, 7*3 

□iB^cn. °^\idn^jh.n PA I SM1 1 
ftflEAATHROUQMlMfl*BSup« Wrfus, RSO Gaaad r iS . 
Fun Siren^m Emv IriBfructons Husft 12.00. Chateau. &rte 

212, Park fl ppd. ftcdmprg, VftY 

FREE BEEHMAKING CATALOG. LaaK pdCfcT HHI 00? 
'M. Habletr Merman 464*0 

KEHMAKERBDRLYI Fr W C*iehjB N*w*Wor. lUXWf, 
&.:■ 461 W. Oakland CahliMeia 6*501 



BURGLAR ALARMS i HOME 
PROTCCTIGN 

DOOR BURGLAR ALARM -het&np Soi^d. Secure 
Cham, Ew*y insiaHed. BaE^cs. 1S.S5 Somssity Prtxlvct*. 
P.Q &QK f-tiftA. Dniray. figrid* 1344* 

NATTSnAllY aMrUed burj}^ pivwdhHi IqHd 
lipi tfiyf-n-tg IrfGe Of npiPirtg lliirfnrtiw. S2 0O- C^ltrHciA Prato. 
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One Year' 
Factory 
Warranty 
on parts. 



FAR BELOW DEALER COST! 
86% Efficient Catalytic 

WOOD STOVE 



JA cTQgy K PERFECJl 

First it burns wood. 

Then it burns smoke! 

The Catalytic Energizer System is the key to 
a hotter and cleaner burning wood stove! 

Due ioa disIritPUECir bflnfciu|j£c.y 1 C G M B Ci> 
a limited Bii p p ly of Ihe&e Catalytic Wood^iovM .mid is naw 
liquidating them it I a fantastic low pries' 

This ic truly the Have of tin? fulum. Beea usd il Imrrk&aH wood 
I even pensive suit and mi Idly seasoned wdoa) more eHi- 

creoEly. this catjlylic wood sieve virtually olimnnat* 1 ! creu- 
sot « a n d rod U £S* a ir fK>Nu r iQfl $T.'i n d prri ji . rl wjH 1 WfrQt) 
hr ing on a dang erous pr nbiam black . amok y and highly flam 
rruh le creosote N qw cm ting I he ch Sm ney e of wood burning 
America in Teca-rd amounts creoBote has. already «uud 
myny danrftvfu us chimney fires 

But this cits lytic wood seov? h-eEps solve that pfqblvm! :|( 
actually bums about SO ^ of I he black, sticky nx* u u r-? nor 
mji Hy fcmncfl in vyonri ^makii. producing OPlY# heat and keep- 
ing ynur dumnev amnj-iPigly dLn.in mid l.ifu 

W itn c ho ca EalyLi c c om bust ion system , you .Hsu bur n up inns 1 
nf I ho polluting pariJculaie emJHHPns, giving you rpvan more 
hem vqluu Whiiit you'll siMirk up your chimney will bt* 
mostly E^irbOn dLOnidn (uvh^r yQu normally onhalo|- and 
water No Otl 1 £E wood BtOVa til hers I lie kind ft I pjfuueri 
efficiency you got with a catalytic wood burning Hove In 
laci, ihe effiChCncws you' U get wilb this stove a re usually 
in in nl *nSy lii the dil and gas tunuui 

Cons Etuc lion Double wall steel budv wiih brack p&rd^fli-n 
Maiiriftli-ef door S -ill rt Si eI 1 : h*-n E % 1 'n^li] s H i!,‘i E rt'iMif SsYE f.ifcr ,im 
glass doors afk>w view of fi r e Wood handles Removable- a*h 

nan prift cast won wand grata With complotr mrEmctionm 



PUBLIC 

Finder's Fee Paid for Locat- 
ing Liquidation inventories! 

Ws Me aulfiDruoA liquid Jliwi (pI edn lippum ppbd 
iir .1 1 that mini t» qw«CkN SOW hi UCOliC 4 p« ■ w I be 
-cause 1 ul a vjiP'>L r l y v* rvrsoni luch as 
OvF-Fpr-dduci^n Uxl ynar smcde-li *i;«na*Fwc 

«tce-ts'i:ii , i hdaik^picy pttrvt ck»in«-i opd#F 

cancellaiforix »ft£A-urva comps tiWan finan 
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phi thal muit-bn liqu-idiirtfd ^MmmciKstecei-h call 
ut Troll F PNi 1 tt&lll 32 H 0609 Grity IT 1 oduci ■ m 
ptrlecl dd^l i al«!a tOftdMtoO Wffl b* Ci.Hrt S ^t*it-nd Wm 
will r-1 v you a ii-mSrr e b.nritDn a parce-n tiLpo dt 
itm tinnl nginarripnl EOfPicn-ra i a In sage net d< 

lirmi with liqtNdplHin] arv uni eligiE^H Fn» lm j 



with High Volume Blower 

to boost heat circulation. 



Get 15% to 25% more heating eficiency than with a standard woodburning stove! 
Catalytic wood stoves use less wood to produce more heat! 

• SPECIFICATIONS • 



An inside look at the catalytic wood stove: 
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Manufacturer's 
Suggested Retail 

*1199.00 



OUT THEY GO AT ONLY: 
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C<edii card customon 
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Toll-Free: 1 - 6 00- 32 S -0609 



if busy wgnql. or tliQr businosi hmrri, nr 
if in Mjnna«ota, call 1-&00 22 ^ 2 eoe 
24 hours a day. 7 -days a week 
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Mazda B2000 Sundowner. Todays lowest-priced truck 

is also todays best truck value. 



1903 Mazda SC^QC* 
62000 Sundowner s\J 



It's not hard to find a low- 
priced truck these days. The 
trouble is, most of them don't have 
the features you're looking for. 
On the other hand, consider 
the Mazda 02000 Sundowner— 
the lowest-priced truck in 
America. Its price alone makes it 
worth looking at. But when you 
also realize how well-equipped it 
is, it's almost irresistible. 

For example, the B2000 is 
priced below Toyota's and 
Datsun's economy trucks. Vet it 
comes with many standard fea- 
tures they don't even offer. 

These features include 
5 -speed overdrive, steel-belted 
ra dials, full carpeting, tinted 
glass, trip odometer, intermit- 
tent windshield wipers, swing- 
ou t side vent windows, dual 
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appmntiit interior imludis 
full airprtmg and seat 

arfaikd in fctfurnf rfnwl 



door armrests, and more. 

The B2000 also has wider 
wheels, a longer bed, a larger 
gas tank, and gets better fuel 
eecnom 
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irtomy. 

Further- 3g 
more, the 
B2000 is built to haul a heavy 
payload of 1400 pounds. Its body 
and frame are strong, and so is 
its 2-litre overhead cam engine. 

If you're looking for an econ- 
omy p'ickup, you'll appreciate 
the astonishing value of the 
Mazda 02000 Sundowner. With 
its long list of standard features 
and superb gas mileage, today's 
lowest-priced truck is more than 
inexpensive, Much more. 



The more you look, 
the more you like. 
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Warning; the Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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